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PREFACE 

ALtbough I am clearly vf 
Opinion with Sir R^--*" 
Ufi-— ^, f lb<»f a Pre- 
face to a Booky is on^ yide Pref. 

iyan idle deal ofBd- 'tohis ThS. 
die Faddle, betwixt ^•^"'• 
theWriter and the Reader y made 

worfi by Care and Pains } and 
that in cafe a Book will not 
Jfeakjor it felfy aU the Author 
can Jay on its behalf will never 
recommend it : Tet for the Sa*, 

A a tUfa&im 



The Preface. 

tUf action of the Worlds and to 
do Jufiice to my Deceafed Friend 
Mr* Parfon^s^ I think I ought to 
tve an Account how far 1 have 
leen concer'tied inthU^ ami for 
what Reafons I meddtd n>itb it: 
As to the Firft^ Mr. Parfons be- 
gun and carried it on to Page 
113, except the Cuts in Fage 
3^^ 98, 99 and 106 ; but he 
IDying^ Il>egun there^ and Com" 
pleated it as. you now find it, 
and hope I have not only kept 
to the Tczt^ to make it anjwer 
its Title J but hit his "Dejign in 
the faid Cuts^ though t had no 
Scheme or DirtBioris left for 
either. And as to the Latter^ 
I'was prevailed with by Come 

of 



__The Preface. 

of bu Relations,^ and others, of 
my own Friends, to beftow a few 
JfareJiifmftes upon it, befides 
myovm Vejire that fiVfifut a 
Dejign j^ after fo much FainSy 
Jhould not be any longer delayed^ 
Induced me the more chearfully 
to proceed thereupon^ wijhing it 
had been Finijhed by feme Abler 
Hand, who might hvue render d 
it mare acceptable : Tet I hope 
the ImperfeSions win be Excufid 
in thi* Critical and Cenfiviom 
Age^ when *tis Confiderd / drit 
onh a Lover y and not a Pro- 
feffor of the Mathematicks.', '. 
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T—r 



C H A P^ f. 

AKITHMEtlCK is either I^wrfci/^thtt is ^' 
.9c/>ffce of Numbers y or PralKcal , that 
is the i4rt of Numbntigi . 
. jf^Utltbnr is that which flowers ifireOT^ .ta^ 
Qudlioo, Now nianyf " ' • 
. The Fundatn^tal parts oiArhbmeticl^zrc Five/ 
Vi^. Notation^ Addithiiy Subjfra^orij Mtitiplication^ 
and Pii/i/ion. . . . ' 

JSotUion % thsit which (hews hg^ to exprefii 
VunAns byWordslaiidChacafters. 



4 > 



0nei w an, Vtii.is thi firjt itid Ifaji NmribeP^ mi 
ijtQ tifis bfpHtiimtU' ita'r^ tbinwUl Ifet^*' 

tiniafan Vrit there mil anfi an injmti trU 



V. 



1 Niffatkn of CJhs^. t 

creafe and variety ofNumbers^ /ir the exprtfiig 
cf mUcbmer^U mceff a ry t ha t t k ere/Md he -a 
tike variety ^ wwds and cb^aSers^ l^Iotation 
would be an Imncible difiadty : Bittthkit Pre" 
vented by a Ateihod/o eajie to be learnt am re" 
memkedf tbatfor its Exttllency and Vfejutntjk 
Uf mdy defervedfy Jk ted^'d amn^ Hx 4fiifl 
Adrfdrabie Inventions^ and yet (far what reafon 
I know not^ unlefs becanfe it is eajie and common) 
-Wtntety rare tofnd it j6 eflem'd and fitftf^t: 
But tfdiUy coifkier'd it may rather feem to be a 
more tb^ Humane Dlfcovefy , which is the 
£iicomiam the Learned Dr. Wallis hath given 
yfit^inifis "Opfxs ArilliineticuoQ, '{idg, 22* 

The Notesy ChwraBers tx fiitffts whereby any 
Vumber is commonly »cpre/f, are only Ten, whicn 
with thdr/r^ii(/iMftofi are asfolbweth*. 






1"^ rOne , or an Vvit 

1.1 XTw -\ 

j.'j \lhref 

\Fowr 

>fignifei^^« \^njms 

8 Bif^ 

9 \ Nine J 

qJ kjfothh^^ or m UteffiBrr of it fdf « 

but yet is of grestt Ittv a&*^*iU betheVlrQliertMtfter. 
It is called a Cypher^ and the reft are called fii" 
^ijfigant f^et^ or D'^ , ^ivhkfa MiHes tMor 
fingle values asabot^ lnye«MbiEilher'viriiiesac- 
cbrding l^the places iHicMn ihejr foSiy 1j»ppen 
to ftaiM. . ' 

In 



In vftty Nuipbcr there are f& many ftaces as 
figures^ and thcfirjl place or F^we is that nex^ 
to the right band, and every fignificaht f'igure iii 
the Jfr/? place fignific? only its own fingic Value, 
in the Jecond place ten times as much as in th^ 
firfty in the tmrdten times as much as in the/e- 
pwirf, fyc. continually cncreafing, fo as that tvtry 
pi^ in thejfSiflbiti/^place fe ten tim^'thc value df 
what it would be ii it were in the next afore'^ 

ems- 



SS^ |^ui|iie|:9tMti Cft6U. 
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J3 je J3 J2 J3 _, 

4^ W 4^ '^i^ 4^ *W 7[) C^ 

0\ eo r^ >p v^ Tj* rf^ d M 



feli «' 7 « 5, 4 3 2U8 7tfs 432 

" ". 8 7 <^> 5 4 3 9 87(5 542 

|_9 8 7, tf 

^ '^ ^ "I TLi. » 7 6 






987 
9 



6^4 



^ II -| 9, 8 7 <S 9 87I 

^ 1^1 TIP 8N»«e«y«^6t ■ • 
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^ \Tbe Names <f Places. 
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4 Notation of Chap. L 

It appears by this Tabic that every 9 Ftiures 
make a Fetiody and every Number is to be read 
beginning at the left hand, and if it confifis but 
of one Period or a part of a Period , it muil be 
read in like manner as thofe 3 Numbers lad men- 
tioned in the Tabte : And fo for the other Num* 
bersj having firft difiinguifh't the Periods by 
Comma% and as you read , giving every Period 
its proper Name , as the fecond Period that of 
Jhoufands^ the third that of MUions. Thus the 
Secwd Number in the Table, 98, 75$, 432 is 
Ninety eight MUions^ Seven Hundred Sixty five 
Tboufandsy Four Hundred Tliirty Two: But by 
wliat Method Numbers (how great foever they be) 
mav be pronounced with cafe and readinefe, will 
belt be underftood from what follows. 



m wtiu I ■ i< 1 1 1 ^n 



the 



Book L 



Whole Nnmbers. 



The Order | 

of Periods.Jhsi Order and Karnes 

of Places. 




Mmdred-Tboufands 

Ten-Thokfands 

Thwfands 
^ Hmdreds 
4 Tens 

Vttits 



12 
II 

lO 



9 

8 






Hundred'Thoufands 
Ten-Thoufands 
Tbokfands 
Hundreds 
Tens 
sprits 



6 
5 



Mundred-T^ufands 

Ten-Tbokfands 
Mboufands 
Mbindreds 
2\Tens 

^Vnits 



The Names ofi 
Double Periods^ 



Of Afillms of] 
'Mllionsy or 
BiUions. 



OiMUions. 



,0f Vnits 






Here it is obfervable, that every Jingle Period 
confifts of three places , and every double Period 
ofyJx. 
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The JMHtf (ftftK TfMK FitisHi tutj fat s feK 
lowcth, F/% 



lid I ^ MMotu 
; 3d I € BiUimot MIL ff »6a^ 
4th I ;«s 1 Triilms 



1 



a 
•p 



^^^ tfth r.§< QuintUliifiu 
£ I Sextillmi 
S. \Sepmhns 



7th 
8tli 
9th 



6*. 



, All which being throughly toderftood, it wilt 
be eafie to readsLnw Namber propolfed in Figures^ 
jbow many foertr tiiey be, firil diftinguiCbing dit 
Single Periods by Comma's ^ aad tiie dMie bt 
fmtSf and thed as you read, giving every doabli 
Period its frtfir Namc^ or at tlie Cofldufion of 
of each double Period, repeating the word MBont 
its oft 3S there are fnnts reckoniag that of tb§t 
Period with tbqfe that foUow toWiUrds the righk 
hand. 

Exam{ie. 

• ■» 

• • • • 

. ^234*^^75 892* 34Mt8, 934, <6'7y 8243 3'^*> 
which is, i^2^4 f^Mdnlltons or Mlliws of MIL 
of ^//. of ML 567,892 rnT/ionx, or M/. ofMih 
of ill^//. 345,678 Bitnonsy or iMlf//. of ^//. 934^ 
'567^//. 824^321; 

• < ■ 

A <vi!i^^ thoujgh of li felf it hath no Valuev 
•yrtdothitlervetofilllttpa phice, and therel^ 

encrcife 



j 



cncreafe the value of other Figures, to which it is 
prefixt by advancing tjicm a place higher towards 
the loft. Ittiid. As forikifbnce in the Number 
52$o7^> if the Cypher ftould be wanting, $ 
igould be iathc tUi^i pl a c e^ mdnot inthe fyirfh^ 
and therefore would fignific Five bmdrei^ 3n4 
jnot Five tfmfimi and Jikewife the Figures ^ 
and 2 would each of them be removed a pl^cc 
lower towards the right hand, and coitfequently 
\)t ten times leis hi vSue than they are by navtng 
a Cyipher pkc^t before them. And thus a;iyjjfi|^/e 
ftgnificant jtg^re^ if it have i. 2. 3. 4. iirc. Cy- 
jphers fet before it wjfl thereby be advanced tQ tfic 
place o^ (and therefore iignifie fo many). tW, 
fikiidreJsy Tknifaruby TefhThoufarufy^ ^, as tjiem 
are Vmts in the (j^nificant Figure. 

C Q RO L. I. 

Netice it plainly foUows that the prefyth^ cf 
1.2.3. &c. Cyphers to any whole N^ber mh tftal^ 
it Rif, m Nknaredj a ThBufaM tinges greater ^ &c. 
Examp. If before the whole Numbet z^i be placed 
1.2.3 Cyph^^i &c« ^cry figure or part thereof will 
bei.ii^. places^ &c. higher towards the left hand^ 
whereby dU the parts ^ a^cgnfe^eatfythe whole wi PI 
be Teuy an Hundndy a thonfand times greater^ &c. 

C RO L. II. 

So tk^ the prefixing (fik fume Nimier of Cyphers 
to ofsywhole limbers wtU e^itaUy ificreaft thivducs 
rftbofk Kmnkrs* 

B4 i^ation 



f ' jf1ddUip?f of dh^p. jnf* 
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1 


jv-' . < 
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II 
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III 


4 


nil. ly. 


5 


V. 


6 


VI. 


7 


VIT. 


a 


vm, 


9 


IX/ 


to 


X. 


Xi 


XL 


M 


XV. 


i9 


XIX. 


20 


XX. 


30 


XXX. 


40 


XL. 


50 


L. 


70 


LXX. 



* ' < > JIJ 



90 
100 

400 

; $00. 

5oo 

^000 

4000 

\ ^ $000 

^OQO 
19,000 
50,000 

100,000 

i,opo^o9o 
10,000,000 



%6^^ 



" '1^1 ' III* n" ii' > . I ^ 

XC. 
G. 

ccxr. 

D. I3. 
DCloC . 

M. gi3. 

MMMM, . 

bo. 
lose. 

CCCl33> 
|,CCpCb3D> 
CCCCCI0DDD3. 
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G p A p, II. 

^Ottioll of. Wbok Numhers, 

ADDITION '-& th«t which fliews how to hems 
fcrcral Numbers into ok , which is called 
^ti^ali or when yH«r«/ Numhcrs art ssueni 
|»w to find out a Number which flwll be tmd to 
j|U of tj)cm together. '- ^- ■ 



K 



^oikt 






KV IS. 



Firfl fi order the Numbers ffven that the Figures 
gf like degree or place may be direSly under each 
other ^ that is^ Vnits under Vnits^ Tens under Tens^ 
^c. Tl)en ifddtbem together, begfnmng T»ith the ranJ^ 
ofur^s^, aiidfet the fum jf each rdnl^ if it be lefs- 
than'f^riy under its ref(e^(ve'ranl(^j b^ if it amount, 
to Ten, or any number of Tens, with fome Over-f Ins, 
fubfcribe that Over-plus, but ifmthoutany,fet down 
a Cypher, and always for every Ten rpferve One or an 
Vnit V« be added to the next rankjowards the left 
band. • ' 

^awplf. 

Let the fcveral Sums in the 9 $26 

Margin i>c given to be added 9984 

together, -which being order'd 8791 
as before direfted, begin with ■ 

the Rank of Units, faying, 23^oi Total. 



f 



1 canied & 9 

10 & 8 
18 & 2 i 

2 carried & 7 j>niakc<^' 9 



5 

II fet down I & carry I* 

10 

18 

20 fet down o& carry 2 



9 8c 9 

18 & $ 
ffc carried & 8 
• ' 10 & 9 j 

19 & 9j 



18 

23 fet down 3 & carry 2 
10 

^^28 fet down 28 



The 



t& Sdfir^lim qr Qup. lit 

The ttUiron of this Operation is evident from 
tiie Nature ofN^atioj^^ ^ccorciing to which every 
Ten of the Rank afmgobig nudcesoiie of the next 
pllormg. 

"the fmf f ^^%ig^ 

Work again ^ b^inoing at the Uii of each 
lUnk inAead ^f the bcfttmy and if the Total be 
the fame^ ^[ou m^y i^fely conclude ^lat tlb^ Ojpe* 
ration is trM^ . 



«iA*i 



CHAP. III. 

^bSraition 0/ Whole Nnmbtrs. 

SUBSTRACriON ^ the taling one Number ^rofff 
another, to as ta find out the Remamkr or 
Difference* 

kV Li. 

Pkft flate the k&9 ufdeur the grea^kfucb (frder 
ds k Mrelted In Additiopj^ Md then UgimttU^ at the 
right ha^^fvbjtraB each figure behv^fiom that above^ 
aid fet d»wn thefiverat Kemainders imderneath^ and 
fbe Number fubfcribed wis be the Total di^srenu or 
remmder if the two Nmnlb&rs^ 



Emmpkt 



■MM 



I 




H 



Let 3 $ 1 4 be giten td be 975^ 
Subftradcd from 97 ^8^ ha- 3^t4 
ving plac t tlicm a* in the 



Margin^ 



^244 VAtMSrehci 
fxretmnder 



;^^Cderiieath and; the 
2 r Number fubfixibed 
6^ will be 6244 tit^Rei 

inc^r or lAffettm of Ae Two Numbers* 
The Operalioa U in efeA thus> 




4 

io 

50Q0 J 



\^\ M 



4514 



and there 

7001 remains 
(pooo > 

97 5^ 




5244 



the Sieafsi^ of ^his Operatibn is maaiiFeft froii 
'that knovvn Aaiwi^the whok is eqnal to all its farti 
fo that the fubftrafting of all the farts is equiv^ 
lent to the Subftraftion of the whbte Number g\ 
ventobe fttbftrafted; 

< 

NotCj that ten '(that vs \ bomvei from 'the nex 
place to the left J is to be addei to tk 

Ftgtffe {tbove^ as aft at it is lefs thA 
that below it ^ and the i k to i^ 
yepdi by aidS^ It tfitbe Fimre wbic 
isHexttobefiibftraSed. 

ixafnpl 



fZ Sitfird^ionof ' Chap. lU. 

Exatnplc* 

Let 6oB be given to be fub- p^$ 
ftra^ed from 94$ ivhich be- 60S 
ing flac't in due order, fay 8 — 
from I $ (that is 10 and $)and 337 Remainder 
there remains 7 , which fet 
down, I (that is, 1 boro^wed, and o is i) from 4 
and there remains ^/ mieh fet down, 6 from 9^ 
and there remanis 2;' which fet down, and the 
hvnhcr fubfcribed will b^ die remainder. 

Ihe Itleafoh hereof is that, by borrowing i fiX>m 
thenext Figure following, it is fuppofed to be di-- 
miniflit I , fo that the Figure below having i 
added to it, thereby i more is jubftraited from 
thit above, and the remif/Wer the lame, as if that 
above were really l^end i . 
I Subftraffion may be performed by beginmng 
I at the left hand. As if $97 be given to be 
fibftra^ed from 753 , then be- 
iinmng with $ , lay 5 from 7, and 
there remains z (that is 500 from 700 
and the Remainder is 200) which 2 
kt above, and daflt out the § and 7, 
then Iky 9 from i $ and there remains 
6 (that is 90 from 1 50,) and the Ke- 
mainder is 60 , which 6 fet above, 
and dafh out the $ and 9, and i (borrowed^ 
from 2 there remains 1 (that is 100 from 200^ 
and the rem^fni&r is 100) which i j%^ above and 
Idafh out 2, LaJUjy 7 from 19 , and there remains 
tSy which /et abpve, and da(h out 7 and 9, and i 
^fcorrowed from ^, there rew<ffnj $ fthat is 10 
from do, and the rew/on<fer is 56)ye>' the $ above, 
^ and 




Book I; Whole NmfAers. t i 

and daft) out 6y and the Figures i $6 which. are 
not dajjjt make the remainder. This Method of 
SubftraSion is very tedious, but becaufe thief e is a 
like Method ufed in Dm^on (as (hall be Ihewti 
hereafter ) that the reajin thereof might 
be the better underflood, I thought it cpnVeoient 
fo particularly to explain the forgoing Ope* 
ration. . . 

The Proof of aidittraflfoiif 

Add the Remainder to the lejfir Number , and 
if the Total be the fame . vyith the greater , tiic 
viork is certainly ttiie. For the Remainder is no- 
thing elfe but the defe^^ qr what the lefler wants 
to make it e/ittal to the greater, and therefore 
both added together muil make up the greater. 



CHi A p. IV. 

of Whole NHmkrs. 



MUtTfPLICATlON is the taking a Number 
ffyenfomanytimesy or parts of a tlme^ vt 
fi much of a time or times as Ihafl be denr'd, ^ereby^ 
to find out what it will produce , or it is the 
finding out a Number whidi (hall cor^ain another 
given.^ oft as (hall be required. 

The Number given to. be multiplied is called 
thcf Mitbipticandy that by whidi it is to be multi- 
'j^ied is the Mkhiprier, and the Number lought or 
which arifes by multiplying the one by the other 
is called the Produff. JM-^ 



14 Mt^ifUcmiaii vf P^p. IV. 

ItMtifiicm'Kn-'atn^T fuiiie , that i«, when the 
Bi^iitifuami *oA M»ltrpHeT do ck4i conJiJl of 
M Figwre pnJy » °* -C-omfmid , riMt is whm 
titberot 6ofi confift <rf wwrc Figures dim BK. 

S^fe MHltitHcatnif is performed hi die {cA\a«- 
ingTible. 

Tht Table •/ 9iilti|rtu«tioii, 



2 . 2 


^ 




3 ■ 7^' 




5 .8 


40 








? ■ 8 


=4 




S ■ 9 


4S 




8 




3-P 


27 




6 . 6 


?" 








4 ■ 4 


16 




6 . 7 


42 




il 




* ■ i 


JC 




& . 8 


48 




14 




4. a 


=4 




6 .9 


54 




i6 




* ■ 7 


28 




1 ■ 7 


43 




13 




4 • 8i3 = 




7 ■ B 


56 








4 . 950 




7 ■ S 


55 




13 




5 • S35 




8,-8 


54 




'5 




S . 63c 




a .p 


72 


'■s 


il 




5 -its 




Ll^ 


II 



I In tlus Table arc ; ioAU CQliunn, 4a CKh 9S 
phich, againfl every twa finite Numbers iuQ^ 
ithtfir ref;^tve pTodnH^ as, io Uk third Caiulna 
figlit againft 5 and 9 (that is 6 times ji) is pfac'c 
54 (die frtdiiS tbercot^ 

Note^ That 9 times '8, or 8 tfowf 9 maite ti* 
faaeFrtdiUI, aadfifwoMatker Sfm- 
bcrs, as vi times i^ k tSe faipe jn$h 
^ times 36t which (if rojim'd) m^ be 
proved tiift. 




66bk I. fl^hOe Nmt^gn. if 

ri^*) which plainfy proves 
isthefamip Jj^Cthat ^6Umes4i. is the 
with Wictf ^3^r ftinc IvilJi 4 ^nw/ 3^, 
Cj^J and the re/is/on isthc 
Oaac fer 41 cither Numbers. This TMe muH be 
To fixt i(i the 9(lemory , dmt one may l)e ible 
readily to ^e the iVk^t/IF of tuy tyio fitigle 
Figures, which will tiia]ce it much mdrecafie to 
fib^^oiitptmnd i^Hi^icaiimy asfblloweth. 

fLV IE h 

in Compound MtdtifBcation^ if the JIfitltiplier aoh 
fifts of one Figure oniy^ fet it under the fyfi Figme «f 
the AtuttifliCiind , and having drawn a tine under^ 
neatby iet e^h FigMe there^^ beaming trith tbt 
place ifVfits^ he hiuM^ed by the Muliiplfsry and 
fet eachfitigte TrodkH (fflefs than ten) under Us fe* 
^ive Figure of the MubipVtcandi^ itutfit he ten ur 
injf KUmber(ftins \titthfome ^er-timy Jiibfmbe \ba^ 
aoer-ptus^ toit ifi^horit^ fet down a Cypher ^ 4md^ 
waysfir every tentefbrveonetoU ddaedto ihe^mxt 
pnuM^ ^andthe fumerfubfcrihed mabeitkfiOta^ 
of the whole. 

Let 7^oSte givtn to 790^ Mdtiplicand 

be midCipUe4 hof 6^ 4 MultipUer 

which l)eing j)iflb't sis in * ' ■ * 

theMar^, lay, 439}$ frtduU 

> ' . 
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9^ . 
o &z cari'ied 

make 34 
18 
42 & I carried 

pake 4^ . 

Ttife Kcatfon of this Rule i£ Aiflicieotiy fvideiVt 
from the Nature of Notation^ according to wliich 
eTery ten in the t^ore^otng fingle Froduft makes 
fine of the next following. 

RV L E 2. 

' M%en the Multiprter dotb confiji of more ibah 
one fignif cant figtire^ let the Multiplicand be multi^ 
plyed by each figtire of the Multiplier, a^ beforp di- 
reHedy beginning with tbe firjt^ and placing the feve-^ 
ral ProduBs thei'e^undemedth dach other, in fuch or^ 
dery that the firjf Figure or Cypher of each FrodnU 
maybe in the fame place with.tts refpe^ive multir 
plying Figure j, then add thefe particular ProduUs- 
together y and the t(ttat thereof will be the frodaS of 
ibe whole Multiplication. - 



Example. 



Letthcf^'iJ^,^^^^^^ 

\Multtplier J \403 



2 

:2 



•nien will ssjiJ'T.. f •;■» jt 1 «;M4 Fri. 

. ■ ^— Jther, witf 

be — _ . 2 J^o954a4> ^nd this i$ 

the total produ^ of tbt \shok mitipHfatm'. . 



«€*• 
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the jfUafon of thh fl^peratfonf 

The firji multiplying Figwte^{2) being in the |rface 
of urdtSy it is apparent (by thefirft /l«/e hereof,) 
tliat its refpeftive Fro<&5 utuft be fo placed,asthat 
the fir ft figure thereof may be alfo in the place of 
knits. The fecond /^«re'(3) in the Multiplier being 
in the place of tens^ and therefore of ten times 
greater value than if it were in the units place, its 
froduU muft alfo be ten times greater, and confc*^ 
quently to rafake it fo, tht fit ft figure thereof muft 
be in the place oftens^as appeares by the Nature of 
Notation^ and by the fimc reafon (4) being ih %e 
place oiTbmfands in the Multiplier, the firft Jijgiire 
of its frodult muft be advanced to the like place ; 
From whence it is evident that thejii^ figure of 
each particular Product muft be in the fame place 
with its refpeftive multiplying figure 9 And the 
Multiplicand being multiplied by all iht parts of 
the Multiplier, it is manifeft that the Sum of thojfe 
Produdb will be tlie Prttdull of the whole^ whicH 
is equal tik nltits parts. 

RV LE i. 

' If either cr Mj the Numbers given begin nffth i^nc 
•r more Cyphers , cut off the Cyphers^ and multiply 
the remaining figures by each other^ andtotbeFrohit 
prefix aU the Cyphers. 



Exan^le* 



Lef the \ ^^B''''^ Ibe I II 
iMiltiplter J 07 



$0 
5^700 

Tlicis 



Then will 795 multiplyed by ^j produce 294159 
to which if the Cjflnrs htzAM^ the #Ma ProduU 
will be 29415000, as appears by the following 
Opehitkb. 

' 3J7|oo 

a fa I I I i ^ . ■■ I 

8385 



2941)000 PniMk 

Note, Tbft^ if the Mdiiflkrbe 1, with me or m»r# 
C/pi^r^ before rt, r^e OperMkm trn^ be 
perfomledmtfy bjf prefixing the Cypkers ia 
the AikltipGvandy ^ Gorol. %• Chap^^) 

737-S^rio n ^75® 



72or]B| Moeo r *'^ 7 20^009 * 

If die Multiplier hare r.^. 9 Cypbcnytjtt. dn- 
next, it Witt he lo^ too^ iboo r/y»ex gteOer, tf^c*^ 
abd conftqucdtly the Plroduft nmft be m mau^ 
times greater , that it , fo many Cypher^ nmft be 
added to it as are in the Multiplier (per CoroL 2. 
Chap. I.) and by the iaatm K^n, if the Multipli- 
cand have I. 2. or more Cyphers annext, it will 
likewife be to, 100 tbnei grctttMr, £rc. and there* 
fore the Prodiift tkiufl agnu be Inadeyi mMiy times 

greater, 
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greater, by adding imrc Cyphers to it, that is, ^ 
mm^y as (per Carol. i.Ckaf. i.) are required to 
make it /# ftmh greater i From.wlienec it appears 
that there miift be m many Cyphers prefixt to the 
FY9dulk as there are to h(xth tlie Nambers given. 



-*"^ 



CHAP. V. 

a>i1nafln #/ Whole NHffA$rs. 

DIVISION is the X^Vxwgfuch a pati of a Num- 
ber given, or the divhiing it into as mavy 
equal parts, as mall be defir'd, or the finding out 
how oft one Number is contained in another. 

The Number given to be divided is called the 
Dividendy and that by whidi it is to be divided 
is the Dhifory and the Number fought is called 
the Suotient. Thus if 72 be giveo to be divided 
into 9 equal parts, or by 9 , Sien 72 will be the 
Dividend, and 9 the Divifor, and that which an- 
Iwers to the <^e(lion, What is the 9th part 0/72^ 
m^ how ifi^ts cmitainedm 72 ? is tlie Quotients 

RVl S I. 

]ftbe Dhifir be a fingle Figure , take the firfi 
Figure of the Dividend tort^ards the left hand^ if it 
be not lefe than the Divifor, &rt, if it be, taks ^^ 
ami the next for a Dividual, aad enquire how oft the 
Divifor is contained therein, and fet down the an* 
fwer hi the QtMiient, by which tnuttrplying the Divi'^ 
for, fnlfiraff the FrodH^ from thitBividu^l^ and let 

C 2 tht 



• • • 
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the Remainder (if any J witbthe nextFiiure or tbk 
figure Of fio remauiderj he a new dividual, and 
having found liow oft the Diviforis contain' d therein^ 
plac^ the anjwer in the Qitotient, and multiply and 
fubftraS at before dhelled^ but if any DividiMl after 
the firji happen to be lejs than the Divifor , fet a Cy- 
pher in the Quotient, and ta^e this and the next for 
a n9V(f Dividual, and fo continue the Operation until 
all be finijhed» - - • . 

Example. 
Let 175032 be pro- Divifor Brhidend Quotient 
pofed to be divided 4) 176032 (44008 

by 4. Firft, Ask how 
oft 4 in 17, the anr ^ 

fwcr is 4, wliich fet , 
in the Quotient, and ' ^ 

by it having niulti* ^° - 

plyed the Divifor (4} . , 

the Produft will be ^^^^^ 

1 6, wliich being fub- 5* 

drafted from the Di- 

vidual (17) tliere will °° 

remain i, aiKl this with the next Figure (d) makes 
a new Dividual (id) in which the Divifor (4) be- 
ing contained 4 times, place 4 in the Quotient, 
and then the Produft of 4 multiplyed by 4 fub- 
ftraftcd from this dividual, there will remain no- 
thing, and the next Figure being a Cyj^er, fet a 
Cypher in the Quotient, then take the next Fi- 
gure (9) which bcmg lefs than the Divifor, iet ano- 
ther C]^plier in the Quotient, and let this and the 
next Figure (2) that is 92, be anew Dividual, ki 
which the Divifor (4) being contained exaftly 8 
times, place 8 iaithe Quotient^ and the remainder 
will be nothing. Such 
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Such Operations may cafily be performed in the 
mind, thus in the foUowii^ Example, by enqutrini 




Dividend 

Divlfor $) 32900$ 



Qifotient 6 $801 



K V L E 2. 

If the Divifor confijl of more Figures than oncj 

Firji maJke a Table to /hem the ProduS of the Dm?- 

for taken any Number of times under ten according to 

the example in the MatginXbe Numbers on 

3^5 I the right fide of the linefhevf how oft the 

730 2 Divifor istaken^ and tijofeon the left are 

iop§ 3 the fever al Frodu^s thereof Thus againft 

1460 4 I is once 955, and againft 2 twice 3^5, 

1825 5 &<^' ^^ (f^<' tins laft produU be added 

2190 6 3^5, there mil be thrice 365, and thus 

2555 7 you may proceed' until the Table be fifdfht, 

2920 8 and if to the lafl Number againft 9 you add 

328$ { 9 thefirfty audit make 3^$ with a Cypher^ 

-— * thatis^ ten times 36$, you may then cou" 

elude the Table is true^ this laft Number 

being derri/d fi-om thofe aforegoing. Having thus pre-- 

ford a Table of the Divifor^, d^inguifl) for a Divi' 

dual by a point above or below^ fo many Figures of the 

Dividend towards the left hand as are in the Divifor 

Of they do not make a number lefs than ityj but^ if 

they doy then take one Figure \imre for the DividuaL 

and fee for a Number in the Table that is either equai 

or next lefs to ity and this Tabular Number C^fser 

the Figure Standing agdinii itkplactintlitf^' 

C 3 ' tlentj 
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tk^J /m m^ fH under dndftttftr^ fhm thk P/- 
uduMt^ and to the Remaiiider Ctf mjj prejix the 
next Figure in the Dividend towards the right hand^ 
havingpfi jet a point under or above it, and time 
win he a new DiuduM^ then feel^Jbr a Tabular Num^ 
berof before direSed, and p/weed as pu did mththe 
firfi Dividual^ andfoon until the waHi^^ be ended, but 
\f, after you have brougfjt down a Figutty the Mundfer 
Jubfcribed happen to be lefsthan the Divifor, then Jet 
a Cypher in the Qjiitient, 

Example, 
Let loptfBaj.bcpftii 5^5) iop5*2^ (l^S 
to be divided by 965, of •••• 

which hiving iDodeaTt* 1091; 

We as before , and jpoiiit - — -r — 

ted OHt the fifft I>ivklual, 1 8 25 

which is io9d)(foriojp 1825 

15 Ic6 than 3^5,) feek for ■ > 

this Ntimber In the T«* * * - * 

Ue, or the next iefs to it, 
and in this cafe yoa wiil find it to be t bp 5, which 
(after the figure ftandtngflgaitifc it is plact ifi the 
(^tient) mud be ft^raded from the Dividual) 
and thci^ will remaki i, then putting a point not 
dtf the next Figure (8) bring down and prefix 
it to ?, and there will be i9, which being le(s than 
the Diviibr, place a Cypher in the Quo^i^ti^ > 
Aid having pointed the tiext Figure (2 ) 
prefiK c!Mt iikewife, tod the Nummr fttblSnri* 
bed will be 182, which bein| likewife kfe ttein 
the Divifor, put another Cyjiier in the ((potient 
knd prefix the neact Figure ^, vM this new Di- 
yidaui will be 1825, which flanding in the TMsie 
igakift $, put 5 in the Quotknt, and the Tabu- 
Isnri^lnB^r bdn^ equal- tb theDividu^ there 
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will rciQftio nothing, w± Sq^ Operation k fi- 
niihed. 

This AlEtM 9f Pivifyn in «fti^> TaWe of the 
Diwlfor is pf ffr^at ufe M /^^e pijrifi^ns, or fihfgi 
(here is ^ osgA^iit ^. fr^que^^ occffiw ipt me 
y^rnie DiviSbr, but in other ca^ ijt being tqp te- 
dious, I fl)all m the £iext jpl^e (hew hoiy ^o Ji^idc 
aNumber without the help of a Table. 

Trybmifi^ fiirjt Fipireoffhe Dtvifir tmarjs 
ihi t^ifond is captained in tba^ iff tbe Dividnal, H 
there be as many Figures in that as in this ) But^ 
If Hheve be aot, then try horn cfi in the t^/90 frSi Ft- 
ffares^ yet always fo that the remabuler cf the Divt- 
for may be found as oft in that of the Dividual^ and 
tbefifurethm found bein^plact in the fyfftteut iiv 
ky mikipiy the {Hvifor^ sma proceed as before dhtefieij 
andfi four every Dividual until Jthe Operation he con- 
cluded. 

Examp* Let 9^571 he ^ven to be divided by 
137. Firft of all enquire how oft the firft figure 
(i) of the Divifor fi37) is in the firft figure (9) 
of the firft Diyidual (99 5). Now though there 

may be*) 'S fi, the jft. *) fig. of the O. the lA. *} fig. of the 
)« notj^ C3,the2i.3(i37)M tJ, the 2^.3(935) 

therefore try 7 times, feying, 

I is 7 this from 9, rcfts 2, this % 
^ with 2<* fig. 3 is 23. / v^^ 

i Jgi^aji this from ;i^.xcfts a, thisL^'^-^^^^, 
•ZJ ^ with j<* fig. $ is 2$. r ' . 

7 is 49 which cannot be fubftra-\ 

fted from 2$. J 4)« 

C 4 wberefire 
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wh^efore make anoAer Tryal as followeth. 

r 1 is d this from- 9, rdU 3, which 'J (' '. 
C \ with 2** fig. 3 is 33. f ^^* 

eJg is 1 8 this from 22, reftsi$w*\ '37;93$ 

^-^ with3<ifig.5isi5$. ( f;: 

/ 7 1542 this from i<5 reft 112. \ *' 
i. . -'^ ;? J ^j 

This laft Tryal fhews how oft the Divifor is 
frontain'd in the firfl Dividual , and the like Me- 
thod of malting Tryals is to be ufcd in die other Wr 
piduals. 

Thus the Vfivifir h found to be in each Dividual 
^s followeth, i;/j^. 

'% 6 Cto bepkr 
^j^jQ \t\».^j aini therefore >8< ced in the 



r^ 13^,3-) I 



^nd the re(l of the Operation is thus, 

Divifir Divid^^ ^mtifnt 
J37) 9357J (6b^ 

935" The foil X)/mV/*4/. 

Ffrft 6 frw« 1 37 make s 822 •• which (ubftraddd, 

there remains us, which*? --— . 

with ifte n^t fJ^. 7 makes S 1 1 3 7 ' the fecond Dividual, ' 

IhtnS tiroes 137 makes-^— ^1096 • which (ubEr»6ted, 
y^her^ remains 41 which'*^ V . 

wirh the ne^t ^g. i makes 3 41 x the third Diviitud. 

£aftly 3 f ii»gj 1 3 7 m^kes. 1; 411 which tubftraded, 

there rehiainspotiiipg * ' i > 1 i^** and the VJ* ;s /• 

This 
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This Method of DiviJtQn may be a little altered 
only by placing the remaiader above the Dividend, 
and CancelBng the Figares as you operate. Thus, 

822 •• 

1095 • 
TheToftf/bf the *) 411 
Dmfors products 



be ^ 
ind-COJ 



with the Remaind. (i )3 P5 $72 

By comparing this Operation with the next fore* 
goingy it is eaf J to perceive that it is in efFeft the 
fame^ with this advantage^ that here the feveral 
Produfts of the Divifor (band more conveniently 
to be added together, which with the remainder 
(if any) mud alwayes be equal to the Dividend, 
otljijerwife the work is falfe. 

RV L E 4. 

. Firjl place the Divifor under tbefirfl Dividual, and 
having as before difarverd the firfi Figure of the 
Qitatitrity by it let each Figjifre in the Divifor, (be-» 
ginning aS the left or right hand, and cancelling each 
Figure as you operate) be fever aOy multtplyed , and 
each Produ^ fub^aUed from the Dividual, and the 
remainder fet above, then let the Div^or be removed 
A place forw^der towards the right hand, and ha^ 
vinghund the next Figure of the Q^tient, multiply 
andjubJhraS as before^ and thus proceed until the Opcr 
fation be concluded. 



I 
\ 1 



Example 
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Example, 

Let 7532 be given to be divided by 217. 
Fifil having plact the Divifor 217 under the 
firfi Dividual, and ft«Mid the firft figure in the 
<^otient to be 9, begin with the firft figure in 
the Divifor (2) ncKt the left hand , and fay 

5 times 2 make 6^ 6 from 2 i 

and there refts 1, whidi fct over > ^ 7 S93 (i 

having cancelFd tbe 2 and 7. -<— z^^. 

^ times I make 9, 9 from > 12 
and there refts 2, whidi fct over J ^ 7*^32 (9 
having canecif d the i aad $. ^ 2x7 

g times 7 make 21 , 21 (com 2% 

(that is ^beiog borrowed from 

tbe oextplaoe) and tbsreremaios 

2 which fet over 3, and cancel % \ "^ . 

and 7, then 2 (borrowed) from 2 T ^*^ ^^ 

and there refts o, which fct oror j ^ 

and cancel 2. ■ ^_ ' 

TheaftemovetheDivi^a pkce ferwandcr to- 
wards the right band and Aid out how oft the 
Divifor is in nie new Diridwil {io2«) which are 
the uocancefi'd ^gures , «s above , and tbe td* 
iignre tn<iie<^tient will be 4, ihcn fay, 

•\ 2 
4 times 2 make ^^ 8 from 10 1 
and there remains 2, whidi fet^ 
over o, having cancdl'^ thej 
^ and 10. I t 



o 

1^2 





CJhap. V. Whole Nnmhers. 27 

4^imes I make 4, 4 from 12, 
and there remains 8, ivhidi 
fet over 2, having cancell'd the 
I and 2 , then i (borrowed) 
from 2, refts i, whidi fet over, 
and cancel 2, ■ ■ 

4 tiroes 7 make ^, 28 fiom 32 
and there remains 4 , ivhich fet 
over 2, having camxU'd the 2 
and 7, then 3 (borrowed) from 
8 there refts $, which let over 
and cancel 8. ■ ■ - — 

Laftly, To. conclude the Operation, fUcs 154 
(the uncanceird Figures) above 217 (tlic pivilor) 
with a line between, and this will figrdfie 154 of 
X\\t parts of an Unit divided into 217 emal p/trts^ 
or(whichis allone) the 217* part or i$49 as 
fluH be hereafter expiain'd in treating of the Na- 
ture tf VrnEHms. 

Note, That the like is to be done for all remain- 
ders after Dmfion^ if it be required t$ 
give Ae exaB Qviotient» 

The other way, which differs from the tornjer 
only, beginning at the rirfitinftead of the left hand 
of the Quotient, is as fomoweth. 

Having p!ac't the Divifor, and found the firi^ 
figure in tlie 'Quotient ^ before, lay, 

jtimq 



1 
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Z$ Divifion of 

3 times 7 make 21, this from 2g 
there remains 2, which let over 
9, 9 times I make i , and 9 
(borrowed) make $, this iirom 
5 rcfts o, which fct over .5 
9 tines 2 make ^, this from 7 
there rem. i,whidi fet over J ' 

Then haying removed the Divifor, and found the 
fecond figure in. the Quotient, £iy, 

4 times 7 make 29, this from 92*^ 
there remains 4, which fet over 2 
4 times I make 4 and ^(bor- 
row'd) make 7, this from 12, 
reib $, which fet over 2, 4 times 
2 make 8 , and i (borrowed) 
ppake 9, this from 10, reih i, 
which let over o, ^nd fo the Di- 
yifion is ended,and there remains 
X $4 as before. 



(1$ 

^02' (4 

?5^*(34 If? 

2X ^ 



This Method of Operation may be a little var 
ricd, otaly by placing the remainders ^ ijiflead of 
the Divifir^ underneath the Dividend , as fol- 
Ipweth, 

Vivifor Dividend Qitotient 
217) 7532 (34.'^-^ 



VI r 



102 



And this compared withtlie former willeafily 
be undcrftood to be in eifeft the &me Operation^ 



Note, 
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Note, that when the Divifor doth begin with one (O" 
more Cyphers^ they muft be cut off from the 
Divifor i and as many of the . firji figures td-^ 
wards the right hand from the Dividend^ 
andth^ the Divijion to be paform^d with 
the remaining Figures according to any of the 
foregoing Rules^ and when the Operation k 
finipjedy the remainder fifanyj with the 
f^ures cut off it to be placed above^ and the 
whole Divifor below ^ as in the following 
Example. 

i5r|oo)94943| 32(593, j-j! J 
127 

The laft Remainder 2 with 32 cut off, will be 

2 32 to be placed over the whole Divifor, as above. 

,. Th^ Sl^aton of ihc foregoing Rules may fuffi- 
ciently appear by confidering ttic following inftance; 

Divifor Dividend 

' 708) 4112772 (5809 



• • • • 



ift Divid. 41 1 2 • • • is really 41 1 2000^ ^ ^ $000 
3540- •• 






2* Divid. $727 • • is realfy 572700 > g S < 800 



3**Divy. 5372 is — 5372 

5372 



i 



• • • « 



The whole Quotient 5809 

In 
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ay In the aforegoing Operation it is to be obferv'd 
tlut by finding now oft the Diviibr is oontaiD'4 in 
thefeveral farts of the Dm^&A^ thereby is difco- 
ver*d how oft it is cootain'd in the wnoU. Thus 
the firft Dividual (41 1 2) fart of the Dividend 
(41 1 2772) contains tlic Diviibr 5 timts with an 
Overfly of 572, but 411^ beio^ rMZ(r 41 12000 
(bccaufe there are three places betore it in the Di- 
vidend) and therefore 1000 ttmuirtater thiin 4112 
coniidcr'd by it felf, tliei^kfft muftalib be 1000 
times greater, that is $000 and the ^verflus 572 
with the next Figure 7 in the Dividend makes 5727 
the fecond Dividual^ which being really $72700 
(becaufe there are two places before it in the Di- 
vidend) will contain the Quotient 800 times with 
an overflui of 69, which with the next Figure 7 
makes rr4i7;'^^70^ut not contaiaiog the Diviibr fo 
oft as (Vice with refpeft, to tl)e next place, that i^, 
not once ten timesy therefore a cypher mull be put 
in the place of tens in the Ojtmeiitf aadthe sext 
Figure (2) iu the Dividend being prefixt to 6^y 
will make the third Dividual really 6372, in which 
the Divifor is contained really 9 iim€s without any 
remainder, and the i»hole Qi^kut is exa^- 
ly 5809. k: E. D. 

In the inftanceof Dividing 94943^8 bt 13700 
it is evident that this Divifor by having the 2 Cy- 
phers cut off is made 100 times lefs^ and there* 
lore the Dividend.HwuTc be naade m much left^ wkkh 
is done by cutting off as many places from it as are 
cut off from the Divifor, otlierwiie the Quotient 
would be 100 times ^xaiet tban it reaUy (houM 
be, for 137 being 100 times tefs than 137001$ 
contained in the wb^t Dii/i^ena (9494332) 100 
times oftner than the whole Divifir is contained 
therein. CHAP. 
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CHAP, VI. 

Of the Vft^f of #tiUt{ilf cation and 

jBDtl^ifioti. 

MULTIPLICATION and DIVISION piwe 
each other. For what k done by Milttpih- 
cation k undone by Dhifibn^ and what is undone by 
Divifion » done by Mtltiplication. Now by thena«> 
ture of Multiplication the Multiplier (hews how oft 
the Multiplicand is faken^ Of amtain'd in the Pro- 
duU^ and if this ProduA be divided by the Mul- 
tiplicand, the Sittftient will alfo fltew the fame^ 
and confequently be eoual to the Multiplier, if the 
Produtt be true. Atta fince cither of the two 
Numbers givert may be the HMtiplkund^ and the 
other the Multiplier^ and iil both cafes the Produ^ 
will be the /^me, therefbre this Product maybe 
divided ^y tither, And die Quotient will be the 
other. 

Likewife in Divifion the Qiiotient Ihewing how 
oft the Divifor is contain'^ il) the Dividend^ there- 
fore if tine divifor betaken (b many times as there 
are Units in tlie Quotient (thi^ #, if the Divifor 
/ be litKkiplied by die (^otient. Or, w^cb it nUme^ 
the <^ttOlk»rt by the Divifor) it will make the 
Frodm equal to Tlie Dividend. 



Example 



it Of the Proof of Bodti t 

Exrnnpk. i« 

Operation Proof 

7 J Mdtiplicand 73)4088 ($6 55)4088(75 

• * i 

56 MdttpUer 95$ 3P2 

438 438 i58 

365 438 I 58 



4088 FrUtiS 



• • • ^ • «' 



Example 2. 

Operation and Proofc 

Vmfor Dividend Siiotient 

5) 555 (107 muhiplied 
by— 5 

535 ^qw] to the 
Dividend 

Example 3. 
Operation Proof 

Divifor Dividend Quotient 

2p) 347 (II 29 Multiplicand 

29 • . II Miltiplier 

57 25^ 

29 29 

— , , , 28 the Remaind. 

28 the Remainder — . 

the Produll 347 equal to the 
Dividend • 

la 



01^1. Vlf MHltifliciUmandDivifio/t, 3^ 

In Examp. i. If the Operation be tr«e, the MiU" 
^plier ($6) (hews how oft the Muttiplicand (7^) 
is contain'd in the Produtl (4088) that is, 56 times^ 
|br $6 times 73 is equal tQ 4088, and fincc the 
ilkonent of 4088 divided .hy 73 Ihew? likemfc 
how oft 73 ^s contain*d in i).o88, tl^erefbre this 
Quotient muft 4//a be 56, t^^ zj, it muft be equal 
to the Multiplier : Or 73, if it be the MtltipJieTy 
(hews how 9ft the Multiplicand {^6) is contained 
inthefamie'P^Ww^ (4088} and if this 4088 be 
dirided by 56, the Quotient will alfo (hew the 
fame, that, Py it will be equal to 72 the Mul* 

hx\A\xiExamp, 2, Since the Huottent 107 (hews 
how oft the Divifor (5) is contain'd in the Divi- 
<^d/irf(^ 2 5^ therefore 107 ri/we^ $ (that is) 5 mul- 
tiplied' oy' 107, or which is all one^ 107 by 5 will 
make up the Dividend^ ox a Froduil equal to the 
Dividend ($^$), 

Ladly, In Examp. 9. Jt appears that 547 (the 
Dividend) contains 29 (tjie Divifor) 1 1 times^ and 
28 over, fo that 1 1 times 29^ Cor 29 multiplied by 
II) and\28 added , will luajtc up 347 the Dh 
videwd. . ' 

Thereistheyif^eKe^/oflfor that other W47 of 
^amining Divifion^ vix^: by adding the particular 
produ^sof tbe^v//br Qis. they .(rand in Uic Ope? 
ration) together witli the remainder (if ^ny) the 
T^tak whereof will be equa} tQ Clie Vfividend^ if the 
•lyprk.be tru£», 
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3^ Of the Proof if BdSk I. 

J>in)ifor Dividend Quotient 

^h) 1545*9 (54^. 

141s • ^— ijf particdar TroduS "^ 

1501 



padded 



M««tl 



iand 1 the Remainder' 



1 545^P the Total equal to the OhUeiUL 

Or, 

^^0^(1 Remainder 

141 5 • •> particular Pr^duSs 
^J[|2^Jaddcd together. 

■ '■ ■ i^ 
make 1545 19 the }of4/ as'befete. 

tliere the particular PrbdnOs are added toge* 
ther without examining whether they tr«e/>arife 
iix)m the Divifor multiplied by each Figure in the 
Quotient^ lb that, if either there happen to be 
a Pigthi e omitted^ or a fdfe one put in the Qjiotient 
(which may be, though the Divifor be multiplied 
by the true one which isxarried in the mind) 

this 



r 



this way of its felf wiJl not dijcaver fuch errors, 
without confidering further how nany places there 
ought to be ia the S^^kn^y aod alio trying one 
pr two of tljc frjl F^m^ in each ^>'^A whethc^ 
pr no they Jfi)ll ag|:ce ^i^lh as many in the Divijhr 
inultiplyed by each reipedtiye Figure in die 
^ctient. 

There |s ^naih^r wf) pf woviug MiMkathn, 
and Divijion^ which is both porter and eajier^ but 
4H>t j(ip>(:prfw ^ Jtkie ;&r/aer, nor yet fo nmmeotH 
(as is commonly imagin'd) that it ihouldbe whoUy, 
rejefted, 

It is thus, in MultiplicatmYmirx'g made a Crofs, 
add all the Figures in the Akdtiflkand^ gs if they 
werefo piaay Units, and caAit^ away die Nines^ 
fetthe Remainder on one fide of the Crofs, anq 
doing the like in the Multiplier, fet tliis Remainder 
pn the other fvdco ^nd fo in the Produft fetting itn 
Remainder on the top 9 laAiy multiply the figures 
(on tl^e fi^^es of the .Crpls) by each other, and 
iiaving caft awaytlie Nines, if thy Ren^Mder be 
equal to tbtft on the top, it may well be prefum'4 
that^.work is frMe, l^t if nof, that it is falfe\ 
Ti^i^t ifethod is to be ufed in proving Divifionl, 
by ii^jpofing either ^e ^Pivifor or iljtotient to bq 
the Afuttiplicand^ and the pther the. ^{Itfplierj an^ 

the Dm^fw^.to he th^e FfV«/?. 

» 

Exam^h If 
Multiplicand 6aj - - 



ier ^6 



m*m 






4 



pniiOl is6^2 pa- 3. ftg 



3tf Of the Froofof Book i. 



I. 

7*^ of the 



{7^ ot tnc 
4 ^Miltjplicamt 
6 J added togcd 



6 J added together 

make ^ 17 wherein 

is once ^- ' ■ 9 which dedufted 

Rcfts 8 tobcfetonancfideoftte 

II. 

6') of the 
The fig. i^ ^ > Multiplier 

added together 



{:}; 



make— — >4 wherein 

is once — — p which deduced 

Refts-- $ to be fet on the other fide 

of the Crofs. 

4 • ■ 
III. ^-%jr 

4/ of the 4 

Hie fig. ^ 6\ ProduB 

$ r added together 

make- 1 22 whereih is twice p, 

thatis,* 18 which deducted 

Rc(fe 4 to be placed on the topoi 

the Crofs. 

, Laftlj, 



0i^, Vi Mnlt^licdtion and Divifi)fr. 37 

Laftly^ The Figures, 8 and $, on the 
fides of the Cro/jr, multiplyed by 
each other, make 40 in which is 
4 times 9, rt4f ix, 3^ which de- 
dufted» 
Rcfts ««-.-^4.equal to 4 on the 

t^^of die Crofi. 

1^, . • - 

Or the Nines may be qdl away as folio weth. 

ExamfU 2, 

MtMfUeand 5232 
MdtipUer 4032 



10454 ;- 

1095 . 
20928* 



•x< 



FrodnS 21095424 

I. 

The fig. ^^> ^^ ^^jg^^her 



{ '^ 




make 



er 



make 9 tobe pUccd oa one M' 

of the Cra)>. . ;: ^. 

p ^ 2. The 



i» 



^HxPfH^^ -^ .bb«lt 



& 



15k <«. 







:i 



nakie p wMdi' Mn^ aft aWav^ 

there remaim p to \?c {^accd on the di^M^ 



tei 



^ 



^4^ 
1 . 

4 



titefig- < 5 



.'( 



y • 



9 
o 



. df tihe ProduS tUti 



iM • 



Vnikc— 27 



jiiidi 



'^ \i5t6|tthcr 



• t • 



'make— -9 vlikh caft away, there re?- 
. mains o to be fk»ed on the ^ of th^ 
Oofs% 

tajily^ the l^i^fefei 3^ d, on, ^^ yj^^e tii^ 
klrofs multiplyedt;^ ^sioholhdl- make 6, which is 
ihcfame with f*^ on the top of the €r({f^ and 
^nifofe •Aie ^0|)^^n ftay (jti^ enough be 
tocrdtidea to \k trae^ 

If 



Cp^ VI. MfittiftiP0^Jiffd Dhifion. j^ 

"if in Dlvifim there b^ any KemaindGr , ^t it 
be adde4 to the FrodM^ of the F^uifcs oi^ «jc^ m 
6i the Cro/i, and then caft ;|way the ASpw ^ 
befoifc. 



Example, 

7 
8 

1^) 3»7 (24 3 

^ l8 



<^7 
64 



8 
t 



2 theilewtfin..— - 

^,? 4 

I — - 2 

o 



-:x.- 



7 multiplied 

makes * ^-^2 

2 

4 

3 the Remainder 

9 to be call away 

Remains a ^ 

D24 '-•'-* liie 



40 Of the Proof of Bodk V 

The* iFoundation of tbk Method of proving 
Multiplication and Divi/my is the recl^omng for eve- 
ry ib Id the place /iVe^o/n^ i to be put in die place 
ncYXfoUomng. For to put i for lo isthefam^ 
thing, as to caflaway, orfubftraft 9 from 10^ 
or to put 2 for 1 1 (that is i for the 10, and i tot 
the I ) as to caft away 9 from 1 1. This will far' 
tiler appear by coniidcring the following Operation! 

Miltjpltcand 64t 
MMltiflier 86 



4i 



#24- 



3882 ift. partictdar Pr^duSi 



1^32* 

48-* 



5175 2d. particnlar Pr^dkii 
9 

liic total Proi, 55^42 

99 8- "f**^ 



chip. Vi. MiiltifUcdtiott Mid Divt/m. 4I 




II. 



die fi^^ of the 
Midtiplicand» 



IIII. 
Muitiflkr \6 }/ 'i by 5 



i. sa 17 

the fig. of the r« ^ ^j 8 rauItipHcd 



14 22 7 4<> 

_. a • 



4 JL-. • 
_ji 4. * 



o 
4 



jke^e all the Bffnw tibat are in cfieft mJI Kirrf; by 
jMitting I for every 10, are thde which arc da/kf 
as in the b^inning of the Operation 6 ^me^j 
inake 42, where 2 is fet dowm for the i2> 9bA 4 
for the 40^ that ir, 4 timex . 9 arc c# 4w<i^ a^ 
fo for die othery/if^/e Pnduiis^ and in adding the 
fia^e and jjarticular Protik^s together, and car« 
ryiflg I for every 10 there are mbrc M«e/ cafi 
iway, fo that by cafluig away the Nines in the T<h 
M ProduB^ there are all cafi away that are cop* 
tain'd in all thej5n^/e PtoduUs of cachfingle figure 
fci die Mttriplkand mttlti|*ied by each fig^re in the 
MklHttier^ confidcr'd withoutany refpcft to their 
' • . placefii 



And 
the iig 



places, as if they were fo many Units. Now (ince» 
Equal OHontities multiplied by Equal QiianHties mk 
make Equal ProduSs. 

/<^,4i&7 i^ i JMtipli^ lbcmt>'\98c^ 

Therefor^ 6^ 4 and 7 a)ttltiplye4 k^ H ^d ^9 will 
be equal to'^ and 8 nmltiplv^d by 9 and $, fo that 
each of tliefe ProduHs will nave the fame number 
oiNines^ and the fame Overpbi» (if any), and con- 
f)^ioMy alter all the Nines incach^pvoidjiA fUK 
caji away^ t|ie Remainders will b^ equail. AtQt 
fince any Number raultiplyed by one or more 
Vines will m^kea certain nupber of Nines^ there" 
fire it will be needle^ to multiply 9 and 8 by 9, or 
9 by 5, beqiufc the Kines are to be cafi away > 
wherefore tliere will -remain only 8 and 5 to be 
multiplied by each other, at|d the Nines to be cafl 
out of the Produ^ to fia4 Whe^itr this remainder 
be equal to the either as it<)u^t to be if thtPfe- 
ratim ht^ppti&ime^^mght^ . 

It is to be confeft that this Method will not dif- 
ifcivtr^ error made hifim&ia^ ^ ^^ ^- 
omfelitrein aii.Eigano^ 9m ^»9jPi(ider'4'Witf^<i^ 

S^tefyei^ to riioirplaQes, but iit wjiMcert^ip^ 
eft ail £arori tbk arift by fet$i^ io^m (^ 
ktftf4lfe ffi&m in the Opcrjit w ^ iOsr ^^^ ttfifcft 
lii^dfte lhailhap|)efi tdJ^casmnch^^^ a^ Ihe 
<Xlier<lia]li3e.^09 6ig:^ ot iodoed byf^titi^g J^ 
j9i^r«/ iiow many ibeverth^y imybc^ fit^efe ^ 
«K)ie twhich (being addod to^the^ ) are; lefi^ tjiese 
te-otbers that (being alfo iadUied together) ^s^'^j^ 
Much A^cr,than die (am xsi the tniK 9Qi^>b^t tl]«t 
there iuipld atany timetefiich ^foff^f|a^m^ 
Eruors, exqsptithe.flfciigwrfSf, fee[n>^gr^ iim 
inifrot^ble» The 



The reafon of fo fk^ -exj^inins this i^ M* 
irW of proving Multiplication^ is tor the fatufa* 
Bion oifuch as Ihall prefer it to any other way» 
and alfo becaufe it may juftty be pndruxn'4 Ihat 
the true ^otad and reaf^n^ (lereof is • generally but 
very litik imderfiobd ^r thdfe/who ar€ the moft 
forward to eondemn it as uker(^_ vSiAt&. 

Mreover I (hall here fhfw haw. advmta^ouA 
it may be ufed in latie Divjiions^ and that is by 
proving tYcty partic^ar Pr^nB of the Divifor as 
you-Ofknite^ Wkichwill fufentfy difcoveran er« 
ror in zv!y^^jigitre i^ thft (^HNlt before you 
jprocecd to the near. 
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44 6ftbePro0f6f^ Book 1; 

Operation Ex4tmple, 

j^0^i Pro(ff 

1415. • f.3) 
1 152 . ^8 ^Fifr of the Divifor 

169B \2J 

3 

JL S$?Flg.ofthcyir/i 

Multiply 4 S4r Fnw&ff. 
^^/l,Inthca»ote,5 ill 



IT* J 



20 II 

O I 

2 I 



4 



L. S3? Fig, of the 2rf 



7 



H Cil 



4 .J4 

2 4 



This 
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This /jroof may be eafily perform'd in the wiW, 
having firft caft away the IJines out of the Divifof, 
and fe down the Remainder^ whieh is always tp 
be nmltiplyed by each Remainder of each particular 
Produ^. 

The /i^^ Method may be ufed for the proof of 
Mtltiplication^ by examining eatch f articular Pro* 
dttli before you proceed to the next* 



CHAP. VII. 

The jiatitn 497^ i^otation of S>mmal 

iFractton0» 

AN Vrit may be fuppofed to be divided into, 
or to contam 10 e^K^/ parts, and each of 
theie likewiie into 10 equal parts, and then the 
Vmt will be fuppofed to contain 10 times 10 (that 
k) 100 equal parts, and thus by a contrnvaifubdi- 
vifton into 10 equal paxts^ an T^mt may be concei- 
ved to be divide Jt into lo, 100 , looo e(fnai 
parts, ire. infimtely 5 which arccalloi lo'**, 100% 
looo^ parts of an 'i;iiiJ,&c. 

According to this Divifion it is apparent that an 
Z/fo^ doth contain 10 tenths,- 1 tenth lo hun- 
dredths^ Sec. • . 

libefe parts are called Decimal FraSions, aod 
their places are belorp diat of Units according to 
the foiiowiog Table. 

ATM 
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^ 7U^ <)f jQiOt<itio9VIBP((tm«]«, 



■1 ■ ■ -^ 



OP 

VN 

m 

a 
en 

lis 






Ot> uo 



Mllhneths ^ -S 

100 Tbiatfancttbs «-» ^ i 
lb Tboufandths f%^*^^ 
Thoufandtts *^^ 

Hundredths, 

^ifits 
Tens 

Hundreds 
ihufimds 
lo Jtmufamls 
too Tboufaods 






loooooo 

fOOOOO 
lOOOO 

looo 
loo 



I 






5* 



* . 



^ - I 



if! ^his Table it ib to be i)!(efv"d thit at tfje Fi- 
gures in the firfly femd^ 4hi¥d f^tocs, -^c. 4fcwe 

'«!« ^f Uttfte^ffifie/o tntny Tew, flWfrerf*, l*oir. 
f»»i/, &c. B-o^thc nke Figures in the JlJrjl, fmni^ 
third ^hccsy &c. belong that of UniU >rig»»e «f 
«mny Tbitib, Hitndredth, Tmfandth iwts of an 

' tlA, ^<?. And lif in wiAo/e Numbers, /o jin D^- 
«/w/i/f every place to the left hand a^firtMotts-thc 
y^lue of that next the r/^Af, an Vnit containing 

-'^.Je/iiMw, ^ Tenth lo Hundredths^ &c. 

A Ef^c/w4 




A Decimal Frattion (alone or with a whole Nunir 
ber) is diftinguifl/t by pret!>d!ng a point to tbp 
Decinial, as in the Examples ./a^owzTi^. 

.595 5-7309 40.724. 

A tedmal is to be read as a wh6le Number gt 
-ring it the name of the laft place thereof to 0>^ 
V^hand. Thus, 

£ c j75 Mundteiths 
figmfic *^^^^ tW^i^fc^ 

(3958 liti'thmfanithu 

C)j)fcerf before Decfwa/Fr/iffiiWi removing thtt^ 
ji mtany places towards the right hand do /xf tnuc^ 
dhmff} Ae value thereof ^ the like number 6f 
iC/piSw before ii^Aw/'eMwifter J, removing themtte 
^Kkt Number of places towards the left do incfedfi 
-tile vahiesof thefe Numbers, that is i, a, 3, (grc, 
'Cyphen, removing the Decimal figures as many 
j)ia<ies loWdr thin Before do tnake thdn'io, loo-^ 
■1^600 ijmts'lefs^ &c. 

BtMpU* 

39 ffimdteMs 
39 Jhoifanitbs 
39 tdn'Thmpmdths 
'Tigttific^39 mndYei^thmfataths 
309 timfandths 
3009 Ten-Jhdtifkndtbs 
30009 Hkndrtd^Tboufandtbs 

CO KO L. 
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€ Q R L, 

From what hath heat faid, it is ea(ie to ob&rve, 
That if a Nuipber have ;, 2, 3 Decimal places, ^Ct 
^t will be roy 100, 1000 times Ufsy (fyrc. than if it 
were a whole Number. Thus if in the whole numr 
ber 37$ ypuniake pne Decimal plac?^ as 97.$, it 
will be 10 times lefsy and if you make 2, 3,4 
Decimal places therein, as 3.7$, •375, .0375, iyc. 
it will be lejfened loo, 1000, loooo times , 6'<^. 
For when 5 is removed into the firft Decimal 
place, it is then 10 times hfs thaqi fo ni4ny Units, 
and 7 being then in the place of Units is ten times 
k/ithzn 76, and £0 3 being ren^^oved a place lower 
put of the hnnireds into the tens place is likewife 
ten times lefly arid confequently all the/)^>t^ biding 
ten times lefsy the w'&^/e will bey^. And thus it ap- 
pears that every removal oj a figure into a placp 
towards the left doth make it ten times lefi than if 
was before, and therefore to /ejj^n a Number lo, 
iooffw«,^c. there muft be i, 2 becim^/ places^ 
trc, therein, and that is done by prefixijjg a point 
to Jfo many^^«>ej' as there are Decimal p^ces re- 
quired, and if there mud be more Decimal places 
than there are Figure^ in the number,then fo roan^ 
Cyphers mufl be prefixt as will make up the Deci^ 
mal places required. As for inllance, to lej^en 97$, 
loooo times will require four Decimal places, 
which make i more than there are Figures in 355, 
and therefore cne Cypher muft be plac't .before it 
as .0375, which is. ipooQ times lefi tlwn the whah 
liumber 375. . ' ', , . \ 



CHAP. yiii. 

KV L E4 

ADDmoKand SVBSTRACTIOS of Decitoafe 
are the fame as in whole Numbci^^ altpoys db^ 
Jerving ta place every figure of the fame degreey orplaaf 
under the lil^e place ahove^ andima&mg aU %^id 
places to be fupplyed with Cyphers. 

Examp. e/aBWCtOlff 

24.7.5. . 49-79<^ • . 'S<^i 
8^53 7-03P$- *79<^^ 



ip^.^i 127.28$$ i'8oi8 Total/ 

^ampi of iaabtbMiM* 

352.09 .575 79. 
^3.74 .082^ .298^ 



188.3$ -49^1 78-70^3 Rclttak* 



£ £» Afc 



CHAP* IX. 

1 

^iiUtfltMtim ofl^etimm. 

KV L E. 

THE Multijplication of Decimals Is likemfe tfe 
fame with tbsf&fvfhde Numbers, onelj in 
the ProdM there mft dlmayes he m many Deeimai 
^s at there are in both the Mult^ier and AhiltU 
{licamL 



ISxafHpa 



MiMplicand 7$^2 
AtHlt^lier 5.oj7 

55^44 

22776 

37960- 



Mdttplicand 0096 
MdtipHer 072 

Ip2 

672 



-— FroMk 0006912^ 



TroiiS 9824^5^4 



#01905 



SDcnuMs 



^ 



3)ein3i!ffratlon« 

the rtdfoh of thi&OpcratipH will be n»mfeft% 
^nfideringthe CojtoL |n the Notation of IkcioKi}$. 
As fbr^in'ftaride in the/fccpniExamplc hereof, tfe 
Miltipmahd .qop6 bcLpg ip,ooo times 7<^i^t^B Af 
tt-vuercja v^hple NHmber,^^^ the. ProdaS ro'wft sita 
be 16,000 fi.w leji^ ,aM therefore have as nwiiy 
t>^jm4^^taces as ^re in the Multiplicdrid .tx> miJ^ 
it^^ah^ becaufe the Mltiflier -oyi is idoo afMwrx 
/e/TtJian ff it Were a yvbole Nmber the Prod^ 
fnuft betejfen^d 1006 ^iwefj more, and therefore 
have fo many wore Decimal places as are in the 
MiltipUer. So that there muA be as many Z7ed- 
>i74/ places in tlie ProduSl as are in both' the Multi-^ 
plier zad MUtiflicand. W^W.D* 



jkjk 



CHA.^. X. 

A z; I. £ !• 

^ihatS dperation it jifil the fam^ wttb fhkf of 
*X ' ^vifion f/i wl^ole'Nuttibets, but in finding out 
the trite n)aluetf the ^otient^ it, is to be obferv'dy 
il^itt the Viviforbding placet ^rider the firfi Dividual^ 
the figure anftpering it in the Quotient^ viuji ali»ayt 
be in a like place with ^hat' Mt&ein the 'Dividend 
tifhUb if oyer the Vrnts place of the Divifot* 



r 
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Example. 

Let .0005528 bepropo&d tobe</m<^^iby .032 
which being placed (or fuppoled 
to be placra finder die fim Di- .000^528 
vidual .00065 ^^ stppears tbuf^ .0312 

that theiecondDedm^/^/tfce in 
the Dhndend ftandsover the pUce of Vmts 
in the Divifir^ and therefore the nrft Fifftre (2) 
arising in the Quotient mud aKb be in the fecond 
Decimal placej fo that the firft place is to be fup- 
Tly'd with a Cypbety and the whole Operation will 
le as foBowetb, 

.032) .0006528 (.0204 

• • 

H ■ 

128 
128 



MW 



Here is to be ohfen/d that the whole Operation 
is performed without the Cyphen prefixt to the 
Decimals. 

Note, .That if either the Dividend have mtjiffiifi'^ 
cant Cyphas fuffidenifor thofe of the Divi- 
for, or if after the i>ivifion there be a . 
remainder , by annexing Cyph^s, yoa 
may proceed to what degree of exaSnefi 
you pleafe^ as in the following Examptet. 

53) 



ChaptX* Decimab. ^3 





5g) 1.7000b (.05207 
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' 1 . 
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no 

io5 
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400 
371 


4 
* 




29 


1 


^ 


27) 123.5000 (4.-S7407 


i 


* 


108 




- . . 


i$5 





•v 



2C0 

i8p 

no 

loS 



200 
189 ' 



II 

WtnwaSttstinu 



, Thcitttafon of thesribrcgoing Rttle' for tfnd- 
fflgoat the iM/k^ of the iiii(fttent may caflly he ud . 
Asrftood by obfcrving, that at in irWf Nmntcrs^ 
if the firft lAice (to^rdi ^ the left haod) of the 

E 3 jirfi 
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jir)f DiviJual be in the place of Tens, Hundreds, 
ire above that ofttUtts^ ttie^^i^^t will be lo, 
ICO times greater^ oLc. thaa<i£ the laid firft pUce 
|vereip that of Units: Sow^dmals if thefirft 
place of the firji Dividualihc in that of iof*>*, 
ioa*», &c. below tliat of HniUs {the Dividual be- 
ing thai 10, 100 times 4tff^ &c. than if the firft 
place tJ)ereof were in that^f Units) the figure an^ 
fwefing it in the Q^atiewK'yiiXi likewife be lo , 
loo tim^s lefsy &c. Th^Hs; it will be of the fame 
value with the laft Decidial place in the Diindual^ 
that ^, 'that place 3vhich is over the place of 
Units (that if the fij^plac^bf the ffii/i>r, when 
it is a whole Number i hit if^tl^e place of Unit^ 
jn'the Divifory be fuppofed tg be removed to the 
fecbpd, third place, 6*^. ascxcfy ircmoval thereof 
to a place towards the l(fi ham^doth bring it un- 
der a pface in the Dividua! oLtcii times greater 
value than that next t\{c jiiht ^ fo by diminifhing 
jtheDivifor lo^iww, it doth Jikcwife make the fi- 
jgure anfwering' it in the Quptient of lo times 
greater valce than bcfore^^tlvit is, of the fame value 
with that place in the Di-tidial which is over the 
place of Units in the Dn^. ' 
■ "Asfiippofe the Dhry^if be ,ooo5$28, and the 
Divijir ja, it is mani^ that tlie firft 
figure $ of the Dividj^i {,(^06$) bang .000^5 
p the itk Decimal pl^,the Drvidual is 92 

100,000 tinies /^than if it were a whole .00055 
number^ and therefore, the&oiseimfwe^ 9.2 

ring it in the QitiWrtmvi^'2& many .00065 
ti(ri$^ icfr v.'«n$f c^»rffcau<i^ ia-th^ :i ^32 
likf mtolij ptee'y^fthaii^rc s^iniV^oeo^ 

a : , V, • ; ' ' V ' Number 



Number. But Oi the />//ire of Units in the Divifir 
by being advanced^ pl0ce bigb^rto the left will 
come under tbd Iburth place in the'Diw^^/ which 
jsof lo times greater value than the afor^oing. 
pdape^ ;^in this ca£e, the ' D'mfir beihe made icr 
times lefs, the Figui;^ anfwcrine^ it in me Quotient, 
mud be lo times gjreater than before, tliat is, of 
the fame value:with 5 which is now over the place 
of Units in the D/viy^r, and the reafin is evidently^ 
the lame ibr ever/ removal of the. Units place ini. 
the Divifir towards the left : So that the faft fi* 
iure arising in thi^ Quotient, mad alwaycs beo£ 
the fame value v^ith that place Mrhich at the firfi 
Qudiipnj is over that of Viiits, i;i.the Divifir, 
W. W. D. 

RVLEz, 

, There is another Rule for finding out the value 
of the Quiotient, vi(} After the D'^ion k ended^ 
confider bow many Decimal flakes there one in t he- 
Dividend^ for fi mmtjf there mi^ be. in the O^tient, 
Oi the Dividend bath more than the Dm0t 

The 9&caCra ^i this Rule is evident from tlie 
Nature of MuBhlication , the Dividend being ia 
effeft the Fraitf^ of the £>myor ^od Qjtotient mul* 
tiplyed U^g^er, fo that what. De^/«M/p)aoesr arc; 
mmve in the Piyidepd than the. Dmfpr> miufi he^ 
fiipplicd in the Qj^tknt^ fincc according to the: 
Rule of Multiplic0f^n in.DecimalSy they j/nuft both ' 
to^cther.Have m$ mapy as are in the Diindend. 
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^^ The Nature mdi Notation of - B<xk I. 

CHAP. XI, 

fife Ndturs and Rotation of tBttlgor 

ifnutton0» 

AN Vfiit or M€ger may be confider'd as a ifphole 
divifible not only into lo, loo, &c. as in 
Vecimalsy but into any other Number of equal 
parts which are called Brol^n Numbers or imgar 
BraSionsy and ate ufually e^reft by two Numr 
hers, tHe one abefve the other , with a line 
between them, tbrn f or |, that behm is called 
the Ver^mtnatoYy becaufe it denominates or (hews 
what parts the Unit is fuppofed to be divided into^ 
and the other above is called the Numeratory be* 
caufe it exfr^etb Ait Number of thefc parts, or 
how many of ^em zttfigmfied by the Fraftion. 
As \fignifies i fifth part of an Unit, and \ figidr 
fies 3 fourth parts of an Unit, or if an Unit bNc di^^ 
vided into 4 equal parts, this Fraftion fignifies 2 
of thofe parts. 

'^liere is alfo ^not^er Natiim of a FraiHon. For 
^fince not only oncVmt or Integer ^ but any Aiiw- 
ber of Integers ( that is as matiy as are expreft 
in the Numcirat^t^ mzy be confider'd as a i»bole di- 
vifible into any number of equal parts (that is 
as many as are exprefl: by the Denomnator). 
Therefore a- Fraftion may fignifie one of thefc 
parfs, and then I will /i^ni|ie i fourth of 9, or if 
9 be divided into four equal parts, this Fraction 
is 1 of rheie parts. This latter Notion of a Fronton 
IS in efFeft* the fame with {he former: As for in* 
fiance J, that is (according to the firmer Notion) 

ifoHvtli 
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3 fwrth parts of i Unit is the fkoie Quantity 
^vith \ taken (according to the latter Natton) for 
I fowrth of 9 Units. . For, 

f ; fourth bf 9 Units J is thrice 1 fwtb of 
13 /wjtk bf I Unit 5 I Unit, or i. 
Jlitft Fradion, whofc Nmeratcr is ie/i own its. 
Denominator , is called a ]^r/)^ Fradion ^ biit if 
its Numerator, be greater than, or equal to its D«ia- 
mnator^ it is tlien called an /mpro;>er Fraction. 

The Numerator of a PradHon is /o many times 
^re/ifer than the Fraftion, at there are Units in the 
Demmfnator. Thus 3 being fuppoied to be divided 
into $ equal TpsLTts is 5 times ^e4^erthan one of 
thefe parts, or the Fraftion I, 

The greater or lefjerihc Numerator of a Fi;adli6iQ 
is, tlic greater or lejfer is the Fraftion* As f, 
that isy 3 /i/t^x of an Unit is 2 tfmex greater thao 
I fifth of the fame Unit, and thus ^ that Ir, ^ 
mnfi!;^ of aa Unit is but half as much as |- fi^/tt ir, 
dfiffft^jofthe fame Unit, or which is all one, 
I mnth of 9 is but half as muchjas i ninth of 6. 

The greater or lejfer the Vemminator of a Frair 
ftion is, on the contrary^ the lejfer or greater will 
the Fraftion be. For the more or /eir^r the parts 
aw ihto which the whole is divided, the leffr or 
greater will one of thofe parts be. As •} is ^ 
times greater tlian t}, or f than f^^. For when 
the whole isfuppofcdto be -divided into, for to 
contain^ 5 equal parts, and e|ch of thefe parts to 
beiiibdivided into, (or to contain) 9 equal parts, 
then will the whole be divided into 9 times $, 
(that if) 1 5 equal parts, and confequentiy i of the 
fi^h parts, containing 9 of the fifteenth^ ipsirts will 
te 9 times greater than i of thefe fifteenth parts, 
and the reafon is the fame for other Fniftaoos. 

COROL, 
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Nktmrator 



For the Fraftioii wbofe fkmfetatw is nmUiplted^ 
is nude fo many times fft^tir- as ±cfe aie Z/mcTj 
in the^Nt^ier, but if theDeiiMRiii^or he nml^ 
^th^ it isiraadi^foiiiaiiy times Ufi: And if the 
V^m^ntoT fajc divided^ the Fraction is made fo 
inan]r times Ufi as thepe are ^m^i in the Divifir^ 
b^ ifthp I^enmifiatiff be divided^ it is made fo 
oiany. t^mc& ift0H». 

,' .• ' C ORG L. 2» 



[ Ubath t^rmes of a Fra^ion be <fiwiei by the 
fi'm^^iui^b(V^ the Qaotients will make another. 
Fra^onof the fame value- f For then what the 
Fra^Moni^/of its valiie4>y the Dividing uaNu- 
mtr4^ it regions by dividipg its. Denomnatpr: 
And on tJie contrary, jf the terms of a Fradion 
bemHitipiyedbythcfone Number, the ProduAs 
will be thQ terras of another Fradion of ec^ual 
▼due^ For then as the Fraction, by multiply^-; 
its Me/nerj^^ will b^em^afedi So will it» by 
muitiptying .itsDeff9w»i4t0Ky be as mncli DinAni- 
/hedy that is^ it will be^reducedto the fame value 
as at firil, 

if what hath been^ hen& difcourft concerning 
the nature of Fraftions be throughly underllood, 
thereaiiaas of the foilpwing. -Operations will ap^ r. 

pear 



pear very obvious, and difcover the whole Miftery 
thereof, and fo make them^much more eafie to be 
remcmbred. A'ote, That the Signs -f"' — 5<=~3 
(uiedan^hfelblip^iDgChapteiPSj^ecxphiDdd ia 
chap, I. fib. 2. 

. . . «"» 

-: C H-A P. XII. 

• ■ 4 ■ ■ 

The Heotutton Qf tSitlj^r ^rautionf* 

p R o p. I.. 

To find the . gre^eji commm m^Afwrsiof two given 

Numterx. 

Divide the greaterhy the /?jfr, andHhh Divifqr 
by t\ic Remainder (if any)*- amTfo oh continually, 
tilltKw'HcMriip^^ Divi^ 

jrofi;^y%e die* ^re^fei? common meafure, that k^ 
the ^re^fe/?. Nupiber that, vrill diytd^ bott^ |hc 
Httttfim-'gittit Tvithout 4)i; -Rertilainder^ . 

Example* i. 
Let the Numfcr*^ gi¥eii4Je !2^^ and 3(^4. 

' ^. f, . . • 2J24 ■ - — . ■ 
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ExmnfU 2* 
Let the givea Numben be 17 and i$3. 

m greateji eommn ^ ,,) , 5, (p 17) 17 ( i 
Meafure or Dtvtfor is 5 '*^ f^. ' ^ ^ . 

. . - ^ »7)i5j(9 

• • • 

Example, 3, 

Let the Numbers given be 289 and 841. 

2)(i (8 (10 (i (2 Quotients 

1)2)3)20 253)289)841 
2 2 24 260 2(53 $7^ 

' 1 Being their ireatejl common Meafure they arc 
aHled Fnmes. 

SDemonStatim* 

' The leffer of the two Numbers is die grcateft 
amnon Mrfwre when it will exa3fy divide the 
greater, but when it will no^ the greateft commn 
Mafure is the greateft aUquot or even part com- 
mon to bpth, oneofwhich doth exadly contain a 
ireater, and thcothcr 4 leffer nwajxt otfiicb parts, 
and after the ^reitfer is divided by the leffer^ the 
dlifita ^paxt&intbcremaiader will be/eirer than 

thole 
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thofe in the DhnfoVy and fo continuing the Ope- 
ration according to the Rule, by the fame rcaibn, 
every DivjforzndDividendconfmlng of thefe parts, 
and every Divifor /o/fon^ii^ being Jefs than the 
fitegmg the Number of the aliquot parts remain* 
ing after every Diviiion muft be continually leJIfefCd 
until at lafl there remain but me of them, and 
this will exaAly divide the next foregoing Divi* 
for, and confequently tlie/tf/^ Divipur which leaves 
no remainder will be the greateft common mtafwre, 
or Number that will divide both the Numbers 
liven without any remainder. W. W. D. 

But to iSuflrafe what hath been ikid, .put C for 
the greateft common meafwre^ and let a certain 
Number of O be put for the cheater Number gi- 
ven, and a Uffer Number of O for the /f0f r Num* 
ber given, K/<. 

r 

cccxxxx:) cccccccccccccccc (2 

CC) CCCCCCC (3 

c) cc (2 exaftly without any re* 
mainder. All whidi duely coniider'd is a //401 
demonjlration of the aforegoing Rule. 

PROP. 11. 

T0 Reduce a FraHm into i(s leafl iermes, 
KV L E. 



m \ 



Divide the Numerator and Denominator by their 
ixeateft common meafure, and their Qifotients will 
be tKe Numeratcr znd Denominator of a Fra^ioii 
equ^ to the former, and. in the ieaji terms. 

Example 



'"^. 



let the Fraftion «vai be f^L 
ttlc ffreateft common ttieafwre l8) 2'i 2 (:^ 

Let the Fraftion be -i^ 
Tte greatefi^ommm 17) -17 (^ 



^ The dividing ftot* ternb ot the Fraftion by the^ 
^ ykiSKf Nvmber d6th |nrodttce nHof^er Fraftion of 
the fiiUne vHlne, (fer CmhL 2. Cbap.^i) and the 
Divifor being Ae ^^i«r^ that trill diride bbth;- 
tiie Fraftion will alfo be in the k^ termes. For 
the createfi Divifor •rtakcs the k^ Quotient. 

Utht great ejl common mcafure be i, the fra- 
ftion is^ettdy in the kaft termcs, iince the divi- 
ding them by I will no^^tniniflt them. 

Bcfidcs the aforegoing general Rule there ai^c 
ofj&eriiieiul Rules as folioweth. 

i. men 
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I. When tbc Termes are even , divide tbem fy 2 
continnalfy. 

Exatnfk. 

The Fraftion ii, will be i in the leM tcrmsL' 

272 17* ^^ 

as appears by the following Operation. 



O48 



2)272 I I jd 



24 ]I2 



d8 



(5 

•— • 

34 



3 

17 



2. W*en the termes da Mh begm with $, or we 
mth $, and the other with a Cypher^ divide them h 
^continualfy* 

J[21.will be reduced to 2. and ^to -i> as fid- 
. 4?5 13 400 17 

loweth. 



5) 175 j «J 7 
5) 4*^ I 85I 17 



«5 

80 



5) 7^ 

5)400 ' 

3. DivUe the termes by the ireatefi Numbers tbaf 
nuiy be readily difcovefdmllexaSly divide them. 



16 



Example. 



«4 
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Example^ 
.^ isreJHcedto ^ by dmding the terms by 
% and ^ to L) by ^,as follows. 

18 2 



42 
126 



5 

18 



I 

7 



4. When ifotb termes be^n with Cyphers^ cut ojf 
equal Cypher^ in bcith^ and if the FraSion be not then 
in the kaji termes^ proceed to operate according u 
the foregoing Rules. 

Examp. 

J^ wUl be i and .i^ will be i. a^follow. 
500 5 4$oo 90 



00 



00 



o I r 



450 I o [ po 



The Sleafbn of thefe Operations is mani&ft 
from CoroL 2. Chap, p. 



PROP. Ilh 



Chap. XII. Vnlg/tr FrstSms. 

PROP, III. 

To reduce a Con^wnd Fronton into a fingle ont. 

KV L E. 

Multiply all the Numerators together for a new 
Numerator, and all the Denommtors together for 
X new Denominator. 

Examfle. 

Let the Compound Fraftion given be ^of 4 of -^ 

40 5 

Multiply 3 and 4 
by 7 by 6 

Multiply 21 and 24 
by 4. by 5 

The laft ProduSs 84 1 20 

So that i of 7 of 4 is ii- - i in the 
4 6 5 I20 10 

[eafi terms. 



^tttwni 



N 



<4i fifi^im^ . Bo^kl. 

SDctnonfvtilint 

f*e#J? Irfi, Now it is maniftft that 

o 5. , 
•i of d is •i divided by d,which (byC^^, i .cA. 1 1 .) 

vvin be 2« «nd becaufe "^ is 7 tims ^ tbqni- 

fore -I of 4 will be 7 riww i* (rtrff fx , by the 

fencCor. *i2^ ^nd by the fitme rcafon jlof 
5x6^^ 4 

4x7 _ 4X7X? ^,^ J of ^ of "^ =^7x5 
5x6 $xdix4 ** 4 ^ 5 5x^x4 

/^= H::^:! A MC HC D. 

\ 120 xoy 

PROP* IV, 

7a reduce a wixt Number into an Improper FrU" 
'JBioBm 

RV L E. 

Mttlfiply the Integers or whole Number , and 
the Denominator of tlie Fradlioo by each other, 
apd ta Ite ProdnB add ^e Numerator and the 
Tot^/ will be a new Numerator^i and the Denomina- 
tor the [ame as before. 
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ixt the znixt Nuoiber givea be 39i z2. 

Mttltiply 39 5 
by 1^ 

2370 

I'* 

The Pr^, with ' h , ,. 

ii added, is — - ^331 jj 

In this inffance the Unit being fuppofed to f^ 
dirided into 16 e'quaL^^ts^' there muft be aimany 
times 16 at there are Units in the whole Number^ 
^^ri^ die wliok Munvber mfift be mitMpSed by 
i6y and the Produ^ w^l be i^^,. to whkh mm 
be added the 1 1 fixfeenthsy and then the Total will 
be 5ixrf en^/rx alfo. 

P R Cf P. v.; 

To Reduce a whole Number into the Form of an 
improper FraBion. 

RV L E. 

M^ke the KPbole Number given the dkm^aitof^ 
' $Bi tn Vmt iti Denmfnafur. 

Fa. Sxamp. 
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Example. 

Let the whole Number given be 225, and its 

22$ 
equivalent Improper Fraftion will be ^-.= 225 

The nafon of this is fclf-evident. 

PROP. VI. 

To reduce a whole Number into an Improper Fra* 
Sion rpbicbfljoll have a Denominator ajfign'd. 

RVLE. 

Multiply the whole Number given , and the De- 
mminator affign^d by each other , and to the Pro- 
duft fubfcrtbe the faid Denominator. 

Example^ 

Let the whole Number given be dj, and the 
Denominator ajfign'd 23, 

Multiply 53 
by 23 

189 
126 



FroduS 1449 

23 

The ^Reafon of this Rule is the fame with that 
in Prop. 4. PROP. 



diap. XII. f^f^£ar Frailions. 69 

PROP. VII. 

To reduce an Improper FraSion into its equivalent 
whole cr mixt number. 

RV L E. 

Divide the Numerator by the Denominator^ and 
the Qttotient will be the whole or mixt Number. 



Examp, I. 



Let the given Fraftions be -ii- and 



161 MB 

161 144 



91 
80 



1 

II 

In the Fraftion T^}' <^3?' iignifying fo 

many i5«», therefore every i5 of them make an 

Unit, : So that the Nttmbcr of times that 16 is 

' F 3 contamed 



9<» MHRkm if i^ofk I, 

contained in 6^^i (which is ibuod by Divifion to 
be 395, and II over) wifl nwkc a Number 

II 62ZI 

l6 l6 

PROP. viir. 

79 Keiuct t»9 fraSions^ hming unequal DemrnU 
pators JMto two FraBhms if the fame vabie^wUcb/hall 
have a common Denominator, 

Multiply each Numerator by the others Denomir 
nat^rhr new Nu$nera$drs^ arid their Iknomtaivr^ 
by each other for a common Denominator. 

If the Fractions be in the kafi terms , and the 
Denominators he votprimeii divide the Denomi-: 
natm's by their gteaiefi common me^m^e, and t)x^ 
multiply each Nkmerattir crois-wife by the Qjiotients 
for new Numerators , and either of the I)enomina7 
tors by the others Quotient for a common Denomi^ 
nator, and then they will be in the leajl terms thai 
can be with a (ommon Denominator. 

Example i. 
Let the given Fraftions be J ajjd ^ 

4 i 

4-/V5 



p*- 



Tteuea^Nwierators i$ 8 



|iie common Denominator 20 

Bxamp^^ 



U^t the FraftioQ» dycn lot }. and ^* 

12 18 






5 

The fff IV Numerat. 15 14 liatheleaft 

• /•termSjwith 



i«aHM*^ 



The comvfOA Denom* j5 J a co;i7«Deno. 

In the firfi Example the Operation is in efFeft 

thus^il = i and^^^ 2- (by Car. 2.cAai.) 
4^5 4 5'f4 $ 

^fince Mceordim to the Nature of Mgltipljcal* 
tion5 4x5 = 5x4 ^ 90 the cotniscm Dendmioa- 
tof ), therefore cither of thefe two Maht^ottionft 
ahin will he fufficiefit. 
In the 2^. Ex4mp. the Operation is in efkSij^hm 

-^=-2 and -2i?= a**^ i2M3=cilx2sa0 

the common Denomiaatoi'y and the re^yon of this is 
the fiime with the iifor^oing iiiAaiic«$ only there 
rcffiiiiks to be proved thsit if tiie Drnthmiori 
be divided by their greateji common meafure^nd 
multiplied by their Quotients crofs^mfe^ the Pro- 
dufts will be equaly and the Fra^ions in the ieaft 
terms having a common Denominator. 

F 4 Now 
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Now ^t a common Divifor to two Numbers will 
divide both into the fame Number of equal parts, 
is evident from the Nature of Divifton , and that 
therefore the Produfts of each Number multi- 
plied by one of the others parts are equaly appears 
as followeth, 



Z^i^ '^ '"{li}^^ ' ''""'l 



2 




By this it is evident that in both the Multiplica- 
tions ther^'i'^ they^me Nmahcr of particular equal 
Produds (2X3==^x2) and therefore the Total Pro* 
dudls will be equal. But if the Numbers be not 
divided by a common meafure, the Number of parts 
in each will be unemal^ fo that there will be an 
unequal Number oi particular equal Produds, and 
coniequently the Total Produds will be alifo 
unequal. 

As if ^'4 Ibc divi- C 7 ^its parts 5 7 ? g 5 ^1 



ax; 



i. 
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X 3^=1 <3 > X 2 



14x5 "Z! 1$X2 

For fince 2x9=^3x2, and in Ibefirfi Multiplica- 
tion there arc 7 times 2x3, and in the fecond but 
5 times 2x2, therefore the Total Produft of the 
firfl man be greater than that of thjb fecond. So 
that the Denominators mud have a common Diri- 
for to make their Products equal , and to bring 
Fraftions into the leaft termes it mull be the 
greatejl common Divifor. IV, IV. D. 

PROP. IX. 

To find a Number that being divided by 2 or more 
Numbers given Jhall have no remainder* 

RVLE. 

If the Numbers given be only two multiply the 
one by the other, or if they be mote than hw, 
multiply them continually in any order » and the 
FrQdu^ will be tiie Number fought. 



Examp* 



74; ttttkStm tf Boolk I- 

l^t the Numbers g^vodbe 17 and ip, 

Multiply 19 
by 17 

133 

And the ProduS is 9 2 3 the Number yiir^i^r 

Example 2. / 

Let the Numbers given be 5. j. 7. 9. 

Multiply 5 or 7 
by 3 by 5 

Multiply the FroduU 1 5 or 3 $ 

by 7 by 9 

And this Prodklf to$ or 31 $ 

by 9 by 3 

The Number yoA^A^ 945 945 

V)tttiWtStitttuu 

For by the nature of Mnftipfication the fame 
Numbers, in wliat order yoet;^ they be multiplyed, 
will have they^me Produft. As in the lad initance, 
fufpofittg 5x3x7x9;= P. 

Then 



whereby it appears that 945 is a corwwon Divi- 
dend to the Numbers $. ^ 7. 9. without ^j' rer 
inainder. For Dmfm urukes what is done by 
Mtltiplicationm 

PROP. X. 

To find the leaft mmher , that being divided by 
m many Nmttbers as you pleafe^ fljoU have no Re^ 
maindeu 

KV L E. 

Take any two Numbers given, and if they be 
primes^ multiply the one by the other, but if they 
be noty divide thetn by their greateft common mea- 
fure, and multiply either of them by the others 
Quotient, then take the Produft as ^e^ and any 
one of the remaining Numbers as ^flot^^and worK 
with thefe as with the two Number! J^r/^ jtaken, 
and fo proceed with all the reft, 4nd the M Pro- 
j(^K^ will be the Number re^wwi^, - . 

Example i. 
Let the Numbers be 3. 15, ir. 




tlie Number fi^ 155 



Exampjp 
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Example 2. 
Let the Numbers given be 5. 3. 6. 9. 7. 



3) 



■:x: 



5- 

3)50-9 

10* 9 

90.7 
^30 the Number ydii;^ite 

Nate, That if one of the im Numbers taken be an 
aliquot y that /x, an even part of the other ^ 
it muft be omitted^ and another put in its 
Jlead, as in the following Operations. 

9©. 7 loJ\^i 

6^0 530. 3r 

SDeinonffratfan. 

The IRtaton of this Rule is the lame with the 
lad, ooly there remains to be (hewn how , the 
lafl Produft is the ieajl Number that can be divi- 
ded by the Numbers given without any remain- 
der, and that ma^ be done by explaining the two 
laft Operations, m die firft whereof 30 and 9 be- 
ing divided by their ereateft common meafure, 
the Prodttft (90) pf the crofs Multiplication is 

(as 
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(as appears by Demoti^ation in 8 Prop, hereof) the 
haft Number that will exaftly contain the 2 
Numbers 30 and 9, each an exail Number of 
times, tbatisy which can be divided by each of 
them without any remainder, and therefore 90 
is to be taken inftead of the Produd of 90x9, and 
by the Jame reafon^ in the fecond operation 6^0 
inftead of 2iox^y and that 3 inooth the operar 
tions is to be omitted, appears by the crofs Muiti- 
plications , they 

making no alte< 3)i\J^^ S)l^i^^\7^3 
rations in the i.Zx.2 2io^^^i 
Numbers 5 and 6 6y> 

dgo, their Mul- 
tiplier being i, which it is evident will alwayts 
be fo, when one of the Numbers taken is an evoi 
part of the other. 

P R O P. X I. 

To Reduce any Number of Fraliionsy having une* 
fiol Denominators to Fraaions of the fame valuCy 
which /hall have a common Denominator. 

RV LE I. 

Firft find, oi by Traip. 9, or (if you would have 
theFra^ions in the leaft terms by Prcfp, 10) a 
Number which may be meafured by aU the Deno* 
minators, and that will be the common Denomina- 
tor, then Divide this Denominator by each of the 
Denominators given, and multiply the Quotients 
by the Numerators given for mw Numerators re* 
fpeftively. 

Examf^ 



LrttiiePraftioBshe-i ^ i i -S i* 
a J 4 5 * 7 

Vii^ Aeconiag to tbt Ue i» ^ro^ 9.' 



120 , £ 
720 , 7 
5040 the Commoi DnmfiuM*.' 




Secondly more (lif^, according to the RbIc itf 
A«p. to. 



So , J* , 7 

420 The/ra/fcs 

minator to the Fnfiions given,if in dK ktft termt. 

IVn,' 
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Then, 
Dividend ffiiot. 




?ss 



KmrnStt^tttM. 



It is manifeil, (that according to ttik Bule) 
the common Denominator may be exa^iy ^ivl^cd 
by tach Denominator of the FraSions^ given , 
and that therefore fuch ^ part or parts mcreof 
may he t A«n eocoBly as each Ftadtion given, 
is (ftppofci to be) of aa Vnit. Thus (accor- 
ding fo the laft Operation) the common Dj^nomi- 
nator fs 420 (that k , the If nit is fuppofed to 
be divided kito 420 equal parts) and therefore the 



<)ne<)BifofdKitepart&(thatis, -^-)is eqadto 5. 

of an Unit, and this U found by dx^dding 420 by 
2, 4i94Wt]^infftheQu«l»6ntby 1, ^nd Hhus, 
if 420 be divided by 5, the Quotient will be 140 
(i third of 420) whAch mjolti^ed by « will mic 
a8o , (twtf thirds of an Unit divided into 420 
equal parts^t and therefore of the lame value with 
two thirds of an Unit, and fo for die reft 

RV L E 2. 

Multiply each Numerator continkolly by the Denom^ 
natws of the remaining F rations for new numerators^ 

and 
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and the Denomnators continually f^r a common Dem- 
tfdnatoT* 

Example. 

Let the fame Fradions be given as before^ 

i i i i i i. 

I 2 3 4 $ ^ 

322222 

9 4 6 8 10 12 

4 4 3 3 3 3 



12 
5 


Id 


18 
5 


24 
4 


30 
4 


4 


do 
d 


80 
d 


.90 
d 


95 
5 


120 
S 


144 

5 


3do 
7 


480 
7 


$40 
7 


57« 
7 


7 


720 

d 



2520 33do 3780 4032 ^ 4200 4320 
TheTe laft Produfts are the Weip Numerators. 
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3 

3 ' V 

6 

24 

$ 

126, 

, ... < • 

720 

. 7 ' 

^040 tbeMwonJ^nominator. 

SDnnbnitrattoif 

hy this ^e^iod of Operation e^icb NunJer3tot> 
snd eiici^ Denominator of each Fraftion is in effed 
continually multiplied by the remaining Denomi- 
nators^ and therefore (by Cor.2. chapA i.) reduced 
into Fradions of the fame vahie. And iince in 
ivhat order foever the Denominators be multi- 
plied , tfie Prbduft win be the fai^c, therefore 
there will be no loeceffity of multiplying them any 
teore than once, that isy according to any other 
order than that they are given in, and this Pro* 
dnft will be the common Denminator. 



GHAP; 



i8; . M»tmtif. ISMkiV 

CHAP. XIII. 

aooitim of mnljtac IFracetoiM* 

at 

KV L E 1. 

IF the FraShms have equal Denominators.' ditdthehr 
Numerators together for a new Numeram^^ and to 
the Sum fubfcribe the fame Denominator^ and this 
new FraSionwiU he the totals butifthlfFf anions 
ffven have unequal Denominators^ let them he firji 
reduced (as by Prop. 8. ii. chap. 12.) tofucb as 
fhaU have equal Denominators. 

Example r. 

to IJr 

Add Q 

17 17* 17^ 117: 



Examp4 



^lajIr.'JllIV 




^Xlions. 4i 



ixampl^ 



e .%• 



t . »• •• 



let theFfiiftionsgivcobr ri r: 




17x31^ ^ V I 

t5* /• 713- i ^ 



713 



23x31 



-{ 



23 

69 



i^anipte ^.' 



Let the Fraftions given be '^ "^r 

** 12 18 




If + J4 20 



^^ 



3^ 



G f 



£xamp, 



84 



« » *• 



,4mm of ;-Bo<*l 

« • • • ^ 

Examp. 4* 

a I 2^ 

Let the Fraftions given be t* T t* 

6o=5Xip<5 that is,all the Dcnom, multi- 
— — plyedcofttin. for a common Denotn. 
2 ^^_ 6o •>> that if, the common 



3 

I 

4 

2 



V I vidcd by the fcveral 
5 = 2?Ki ^Denom. and the Onot. 
4 : multiolied .by their 



24 = £? 
5 



X2 



' multiplied .by their 
rcfpeftivc Vunutatm 
for new Numerators. 



The Total I^-ii?* 
do 00 

ExampM 



Let the Fraftions given be — 



I 2 



4 



1 






6 
7 



» 9 
^ 9 4 

12 



> 5 

do , 7 - 

420 The Icaft commoa Denomi- 
nator to the Fraftions given^ if in the haft termes. 




210 X I ;= 210' 

140 X 2 r^ 280 

105 X 3 = 315* 

84 X 4 = 33d, 

70 X 5 = 350^ 
do X d ;= 3do 



The Numerators to 
»the common D<w* 
minatcr 420. 



Hie ro^^/ 



li5I -= 4 IZi- 

420 420 



RVLE 



KV LE 2. 
Add two ofAiBraOfmshgetheiMi before dhetledy 
and to the Sum add amther Fraction , &c. atd the 
iaJifr^nmllbetbeTif^^ > 

Examp* 

Let the Fraftions givea be as before, 

i. 2. 2- 4. 1 !• 

1 2 ^ 

2 J 

■r •■ 

4 7 5 



9 23 4 



A 



12 5 c 



"I 

43 I* 



■' to- ' IT 



L ^c . 



1 



50 213 6 C \^ .. 

do 7 

. ,-T 149' " 

420 420 

#4/ asbelbre. G 2 C H A ?. 



9^ , A4k^:¥ .l:l#S8feJ. 






• ' " ' * ' ^ ' I . 









• «»4 •»* • M» 



IF the FraSions liven have, eqml pe^mi^atmj 
fubJlraS the leffer Numerator from the greattr tor 
4 new Numerator to the fame Denominator^ anf f^ 
FraSion will be the Kemdnder, But if thg, htaui 
une^al Denominators^ let ibem befirji reduced at py 
Prop. 8. chap. 12. 






Examp* I. « 

Let i? be given to be fubftradcd ffoHTtZ* 

U 12 ^ • ^ 

23 91 e s: 



Mi ■■'^ 



17x31 =;= ^ ^j^ ^= $27 l^r } iifw ^if^erator. 

19x23 = ) J^ J= 437 ibr I few Numer. which 
• ^5 ^ ^^fuhftraft 

{2^-% ^ =^Thc Remainder* 
6f J^ ^?? *^^? "^^^ Denominator. 



J ^ 



o ' Ex4mp. 
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t 



Examp. ' i. 



■ J , ' . > •> 



SttUlraft ^ 



& X 






-.1 



5 ^ .4. 




commm Denomitiat. 20 20 

Where the Fraftioo to be fubftrafted is greater 
than that from whidi you are to fubftraft it, bor- 
row an Integi(r s ip4 JV^^'^^ ^^ ^° ^**^^^ 
Numbers. 

from 19 i 
Subftraft '} i 



««M«*M» 



G 4 Ficre 



|8 MikifHc^on of r' BCKik I. 

Here 2. cannot Jie mbAr^Aed from J There- 
5 •' •' ' . ,$ 

fore bcjiripbwfBg an Integer (that 15, 5 j^b^^fky 4 
from ^ an4 there remains i, which with the 3, 

mikes 4, ti^^ Ir, ,1 9 I borrov^pd and 5 make 6^ 

5 • • "' • ' 

which fubftrafted from 19^ there remains 7. 

The ]IUftfon of the Rules in Addition and 5*3- 
flra^ion' of Vulgar Fraftions is very plain. For 
when Fra^dnslnrc the iame Denow/wtor, they 
then have tlie famg N^oie. And tiierefore as 
jYds and 3^*^ make 8;'ir^jr/fo $ Thirteentbsy an4 
3 XUrttenths make ? Thirteenths. Aud 3 TJf^/r- 
^e^nr^j* fttbftrafted from $ Hirteentb^ leave 1: 7%tr- 
feenths. 

Note^ That /ii^e ter^js of Fraftions fignifie either 
their Numerators, ot Pctt&mnators and Alternate: 
terms of twoFraftid«s>figliifie either the Numeral 
tor of the one an(t the U^nominator of the other, 
ortheDeno/wi^rof thecne and the Numerdior 
of the other: * ^ ' — • ' ' 



CHAP. XV, 

9alti0{caAtoit of taulgarifrattiotif* 

RV L E. 

♦ * • 

MVltiply the Numerafors by each other for #f 
nem Numerator^ andlikemfe theVenmina- 
fors for anew Denominator: But if the Alternate 
fefmes be rv^t frime^' divide them iy theit great efi 

common 
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tomtnon meafurCy and ufe tie Orients in ibeirftead^ 
and the FraXon produced mill be in theleajl termes* 

Bxamf. I. 

Let ^ be multiplied by !.• 

■ -5 - 7 

^iSi_i TheFrorfKff. 

Exdmp, 2. 

Let L be multiplyed by 1-v 
45 21 

I X'l * ' w 

'^^Z X -?= i- The Pro<fi<5 in the leatt ferw. 
5)45f ^i: 27 ■'■'.'■ 

1 . SDaittuiiDfMCtoi; 

Tonrnhipiyz Fradion by a Fraftion is (by thf 
Nature o{ Multiplication) to /^i^e the Multiplicand 16 
many y«cfe parts of ^ time as the Multiplier iignifies. 
Now the Vfnminator of the Multiplier (hews 
what ]xirt of the Multiplicand is to be taken^ tbat 
sty that it tDuftibe dividedbytbe laid Deno/maator^ 
and this (by Cor. i .cib4[p. 1 1 .) is done by multipljiing 
tihe Denominator of the Multiplicand by that of the 
Multiplier : And fincc the Numerator of the ^ffW- 
|>//fr fhews how many fitch parts of the Multipli^ 
cand are to be taken •, therefore (l^y the 6me Cor.) 
the A/iKflier4^<7r of fi&iV muft be multiplied by. the 
Numerator bi that. V i'y 

la 



trHniioivj\t'i% evident Aat to mwif^F])/; i by -^ ', 

is to take 5 /ei/fnfij of 2. and (according to the 

< , .. . . ' 

•,-'?. •.. . - -■ 

potion of Divifm) it appears that to t^ i fe- 
ventb of t is to divide \^^J 7, ?n4 thp/^luo- 

ticnt (by Cor. i. cftrfjv uOyi^itf be -l_and there- 
fore 3 /ei^ent^x of t wili be thrice J-» ^4* k, 

{/>er fame Cor.) ^ 3: ^ x ^* PT. Jf, D/ 

J^7. .5 7 . - , . • 

In thefecond Exarap, if 2. h^mulkpljed kH 

45 
1 according to thfi Of^firtiott of tlie ifl. Examp, 
21 

A^ ProdH9 will be -Hil in which 7 and' 21 (the 
' T * ■ 4^x21 ' • ' 

• •' * . 

4<*erwff terms iof Z mi ■^) <»«»g^i?HM fey 

■....■ ■ •;., 45 .2f • •• . • 

7 (their /r***^ f oasnw xoe»6ite\ the PmitSf of 

\^)(5aBd.4-5^;t;^t*<* ^ both the termes of this 

Fraftion j^x wiliip effcd be 4ivide1 by 7, ^d 
•■.,\. . 45xfi^-.. • ■ . 

tfe«f<^e(by (i:«V.?fei6«*-.U-)P'f°'i'«?^ "'"^."^^ •^''*^ 
ftion/'-l^^'Qfthc/4mfvaluc,in vhicH s and 
' V4'5*<3y 

4$ 



45 (the Yemaining alter^f t^rmcs of 2 and 5-^ 

'* 45 21 

'ocingdhddedhyii ^Jfm0sS0>9monr^c^c) 
tiicre will alio by the lame reafon arife anoth& 

Fjraftionf — jof the /rfwe value. All which 
may Arie/j' and /»^z% ^ jy^^ ^ |y loweth. 
7)7x5 _ ixl^ = i£i =5: 1 — 7 5 

'c )3[ ■ ,' ^ •-. ' ** ■ ' 

^ If a Fra^ton ^-^Z)^^' gmti to'hc' multiplied 

by a M?We Number X4) Either' wtf//7/)/v . the i^- 
merauir^ or (i#it canfie iode.wilhout aSy Remain- 
der) diyidf the Demninatar by t{ie whole Number. 

'•-••• • . •• -1 

Then, * ^' 

. - -• . « •< 

' 5x4 20.1 

\\ ; *' ^r 7=ilfW*«^^ by 4^ 
5 _ 5V ' 4iifi^ C(?r,i.ci.ii.) 

•4; sf« ^"' '7 J 



•'•^ ji 




i v 



^ I 



f 

!.'<«. J 



^i DMpn of Book I^' 

Exafnp* 
; t<t7-2 htrnkHipljedhf ^ L' 



!' 



\ 



• •^ « 



'• 7 1 17 

■ ... i - . • ' I 

But if one of the Numbers be m&f, and the 

Mer ^ whole Number, sis 7 .2. and 9, the Qpera-r 

•■4 
tion may be performed without any reduftion, as 
followeth. 

Here 9 times g is 27, 4 of 
M !*• I - ? which make an Unit (bccaufe 
Multiply 7 -- theDe«)w;mrforis4)andrtere- 

y ^^ -27and:5pver, dmuftbe car- 

^ ried, <ibd 3, ti^^ ir, ^. fet un* 

The ProdiiS 69 7 , \ ,4 

. ^ ^ dernwth , and 9 r/mef 7 

'^' '"* with the ^ make 59. 

'. l9»iW?fe, That two proper Fraftions being gir 
ven, tomiiUiplj/ this by thaty or that by thk , is to 
f^i^^e neither fo much as once, a proper Fraftion be- 
ing leji than an Unit, and con&quently the Pro* 
di^ftj^^hich is either way the fame, wilibc/e/i' 
ih^n either ^Multiplier ot MUtipUcand, As to 

nrnkipljn 
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multiply 3. by ii is to take ^ not fo wucb as 
4 5 • 4 

pncc, that is, but 2- of once : Or to multiply 3. 

by 2- is to take not once L but fo many farts 

4 • -5.. 

thereof as are lefe than the whole. So tliat the 

ProduaClx tor tx h t± ^) viUl ho 
\4 5 5 4 2oy 

lefs than either ^ or --• 

4-5 






CH A Pi XVI. 



M 



Wtfj^/r the Niunerator of the Dmdend by thd 
^^j^ Demffdnatorofibe Diviforfor anew Nume- 
rotor y andlikpvife the 2 remamng termes by each 
other for a new Denominator. Or if like termes be not 
frime^ divide them by their greatejl common meafure^ 
dttdufe the Quotients in their Jiead, and the FraUm 
produced will be the Quotient in the leaft termes. 



Examp. I. 

2 



Let 3 be given to be divided by -- • 
7 ' 

* >i CW- I -V: 2- divided byl' 
5/7\»4\ H/ 7 _ 5 



•«^ 



Exampi 



94 BMfm^ : Boekl, 

r ' • ' < 

Examp, 2. 
Wyide £. ^ < J 

22 ?)/jr \ ^ 2 ^ 

by i «)r;ij(-5*^ A«o^/V/rf of - 

8 I 4 divided by lihthc 

leaji ferment 

SDeJhonihrattorf* 

• • > > 

To ^mVe a Fradion by a Fmftion is (by the 
Islgturc Qjf mvifion)^to^find howoft the D/w/ar 
(that is^ by the id. Nofiori oT a Fraffion fn Chap« 
1 1, how oftfifiS z'fart 6[ in NUtnerntor as is ex- 
prcft by the Denominator^ is contain i in the Divi' 
dend, and fince that will be /9 many times ^ftner 
than tlie Numeyator is coiQtaltfd thdfdto; ^' tiiere 
arc Vnits in the Denonanator^ becaufe the Divifor 
being a, Fronton is fo many times /e/?. Therefore 
it is evident (by Cor. i.chdp. lo.) thatil tfi^D<? 
nomlifator of the Dividend he mnltijrfiiM b^; thiNi-^ 
trterahr of the Diidjor^ and likewife the mfter'MW 
of ffoV, by the DenorMnatirr of t^^f, thePradfcmr 
thenc^ arifing will be the' true QitoH^K 

Thu^, 

In the firft Examp. to divide -2 by i. is to find 

7 5 

out how oft i is contdin*ti in L* lh\f to 'find 
^ 5 7 

out 



out how oft 2 (the Numen/fof 6^ the-^ Diyi^ryh 

contairid in 2- or (which is fhe wme thing) to dl- 

Y 

lAfe i. by a is dbne (by Cor. i. chapiti.) by wif/^' 
7 

*q)/ri«i the Denominator 7 by 2 (that is -L.) but 
fince the DiWfeir ^ * \i6 but a J?/?* part of 2, 
it will be contain d in ^ 5 tithes oftnelr than 2 is, 
and thcrdbre i\^Qitotknt T-^. jm»ftbc^fi*«r 

\7X2/ 

greater, that t»', the Numerator 3 mufl be multi* 
plied by $ (the Dffe/y^»or of thc.Divifor)^ 

As -i- X $^^^ • ^°*^^ m(=dz=iii \ 
^ 3x5 '^ ^ 7^ • 7^2^ 14 14/ 

will be tlie tr)te Ji^tient. W. W, D. 

In Exanip. 2. if -2 be divided by, 3, accor- 

32 8 

ding td^ tHb (J^^ratito irf the frrft- £x<f»f » the 

Owrffitf will be ^^ , fo thit' (as by Dcmonftra- 
■^ 9x32 . 

ion oiExtimp. 2. chap. 1$) 

31 

Bx9 Jmf^ i^\-: £ ~ 9. diiHdid by 1 
3)^x5€h ixjja: 1x4 4 32* g 

14 

If 



^ DivifioHof ...Bookl.^ 

If a FraBim ^ t!\ be given to be tTmded by 

a whole Number (3) it iriay be done dther by muL 
tiplj/ing the Denominator^ or (if it can be without 
any Remainder) by dividing the Numerat9r by tfe 
whole Number (as appears by Cor.i. chap.iu) Thus, 

> ^ S== — ^viJcd by a; 

3) o _. 2^f 7 "^ ^ 

If the Divifor qr *<^i& the Numbers ffiven be 
mtxt, let them befirft reduced (zs hy Prop. 4. ^.^ 
c%. 1 2.) and then work as before direUed. 

Exatnpn I, 
Divide 3 i- ) # £J> 

, 3 Q which rediicfrf make j"? 
by2 i.\ ;5 

I 2 
Then, -J^ C^l \ ^ "" /*^ ft'^'rt'wi^^ 

Examp. 2. 

Divide g^'X \ »-J 

by 2 ^ fwhich rf^/ir^^ makc^ ^ 



3 

9 



-Chap. XVI. r/tlgar Fraa'ms. 9^ 
8 






From this lad inftance it alppeai^ that if the 
Fr^iofcrhave e^^tf/Denoihinators, the Divifionii 
perforqaed by placing lA\c Numerat$r df the Divi- 
Jenrf over the 'Numcratw of the Divififr. 

If a m/art Number be giv^n to be divided by a 

whole Niimberj as 379 i. by 5 , the Operation 

7 
mayfometimcs more conveniently be performed 
asfolloweth. 

5)379.-^ (7$i ' 

Here $ i& contained, in 379 (the D/We/ii/) 7$ 
times and 4 Units oVer, whitJi multiplyed by 7 
(every Unit , in this cafe, being 7 fevenths) make$ 
28,this and 2 make ^o^tliat is^oyeveirfi&x,in which 
5 is contained d times^ or tlte 5tA. /><irt of 30 /e- 

i/enfi&j is *-• 

. 7 . 

In dividing j>ro;>«* Fraftlons by each othef , the 
Dividend beingfn effcdf the FroduU 6f the Dii/f- 
/or and duotiertt multiplied together, will (as hath 
been proved in Multiplication) be ieftthsin either 
of them, when the Quiftierit is a proper Fraftion. 
Or in dividing any Fra^ion or whole Number by 
a proper Fraftion, the Qjiotient will alwayes be 
greater than the Dividend. For it is evident, that 
when a Number is divided by an Vmt on, the 
Qjiotient will then be equal to the Dividend : And 
therefore, when it is divided by a proper FraUim 
(whicli is lefi than an Vmt) the Qiiotiem will then 

n be 



be mater than the Dhddend. For a l^ Divifor 

3 -/ 7 \ 75^2 H 7 

Fori)i f^ssi 1 but i Ji i&sgfthcqjio- 
"^^ 7 V 7 3 

tient of J Divided by i wiUbcTi) 1 
7 * 7 

1 

PRO P. h 

34 KsiitceM V^ofWraSm Mo aJDedmh 

KV LE. 

Add o»tf or tmre Cyphers to the Numerator, and 
then divide it by the DenmtHOtdf (as direftedin 
€b(9. lo.) and the Stsu^ent (if nothing remain af- 
ter the Divifion) will be a De0mtfi of €fi4 value 
withftheyi^r Fraftion : Or fif there be a xc* 
nwindcr) by adding moreCyjphcrs you may pro- 
ceed ib as to make &^qpoticnt (&Mr) equal. 



Cx^tff* 
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to Reduce n Decimal irtta a Vklgar Praffknj 

RV L Ei 

Diricic % Peoimai znd an Z;nft with as many 
WlWO^piKSto it 4SXhcre are Decimal places,by < 
tontimalfy^ when the Decimal ends with 5, and the 
Quotients will be the femes of a vkkar Fraftion 
e^Hal id th^ Decimal gfven: But if it do not end 
tvith 5, Divide the terms by their ^eater cmmon 
mcafiircd 

H a ixatftp^ 



i«o Dimfmtf Vitlg^ir TittBimt. BookC 

$)lOOOl 2O0 40 5jIOOj20| 4 

5)io"" 2 5)ioo|2o]4 . '^ 4)1^2$ 



,12$ 



5)di$ *i.| II 1 - .; 

$)iooo 200I40I 8 

The SUafon of this Rule will cafily appear by 
confiderifig a Dedmal as a F radio% whole Nume«» 
rator is the Decimal, and its Denomimtor an 
Unit with as many Cyphers as there are places ia 
the Decimal. 
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100 1000 
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1000 
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Chap: I* 






Ambmitkl^ in Sfmes : 

o R, 

ALGEBRA- 

CHAP. I. 

THE MTtioi^ (^ fifiMhg QueTtions in ArlA- 
mctick isdtfler Attaliticaly that is , the td* 
ikg of that which' i& enfmd t^fhty m ifrt were 
knowa, zvA thenee goiog baex hs confequences 
until it be fmii to be equal ta j(ametiBng reaify 
knowB) or die emtrampjfB Sbtchetkaly that k^ the 
/4i^f^ of that which is pattui or kjmpn^ and 
thence proceeding bv cenftquemts to the A^^m^ 
ry of what ii enqHtni ^r, and unknown. ■ 

Tht AmUitiiaizn of cefolving difficult Que* 
ftiott. Ri. Arithtnetidr i» commonly called 

In Al^ebrau Arithmetick Quantities or Num- 
bers are represented hy Letters^ and fotnetimes by 

H 4 figures 



Z jilgebrsici^ Nopation Book H. 

ffftres alfo, (as there may be occafion.) The Ad- 
VAntagc of thus ex^reffing Quantities is that the 
Numbers with their' fever al Operations ^ which in 
vulgar Arithmetick would be loft or '[wallowed tip, 
in Algebraic Arithmetick are lb ordered and mdp 
m ffd ;^s to he ffeferved diftinS .md Jn «Jfe«^, and 
at lift to produce a Canon or Rule "for refdlring 
not only the pahicular Queftion propofed but in ge- 
neral any other of the like Nature. 

Befides thefe Letters tlrci^e are therewith ufed 
certain ^//^j- which are as followeth, 

A^ <I^Fpliitilatto« of thL faimi^fid in 



3) 

Vory* 



« 



^or> 
-Jor< 

:. Co 



'"More or added to 
iefs qr i^ibflrafted from 
■Rlultiplied fey,' or multiplying 
Divided bv, or dividing • ^ 
Cohtitoually tli^tded by 
Equal to 

The Square Root , or the Root 
of the «</• power. 
"5^ )>i§^ Continual Qecmiet. Proportion 
' r§) • JOisjuntt Geoniet. P|K>portion 
•" Continual Arithmet^ Proportion 
Dbjunft Arithmet. Proportion 
Greater than . 
Le& than 

The difference of two Quanti- 
ties, when it is tiot known 
which of them is the greater. 
Therefore 



^ 

1 






b-h^ 



Chap. I. 

b-hc 

bxc or Ic 



b'r< OP ^ 
c 

bznc 

VborV'-b 



I 



r. b.c.d -rr f 8&*^ 






a:b::c:d 
a.b.c.d-^, 
aib^cid 

br^c or b>c 
cj2b or c<A 



'"^ more c or <; added to f. 
b— core fubdrafted from 6. 
b multiplied by c, or b multi- 
plying c. 

3 divided by c, or c dividing b 

^ equal to c« V 

; The Squ.Root of ^,or the quai;!'- 
tity of which b is the arf.i*ow. 
As n is to ^, fo^toc, focto^^ 
As a is to b y fo is c to d, 
a, b. c. d, have equal differtticcs 
The dilfeirence ola, and 6 is e- 

< qual to that of q and d. 
& greater than c 
c &fs*than b 
5— c or c^—h according as ^ or 

^ c is greater. 



The fwmct of the figns (+ ^) is a note of f ^-. , 
thn or Affirmation^ the other of DefeS or Negatm^ 
the one fuppofes the Quantity fallowing it to bCy 
the other that it is wanting or not to be (and when 
IT quantity hath no fign before it , it is generally 
fiippofed to be Affirmative , and the fign + to be 
underftood). 

And tt)us thefe two figns muft always have a 
contrary fignification. If + fignifie Vpivardy For- 
r^ardy Gain^ Enaeafcy Above, Before, &q. then r-^ 
muft fignifie Downward, Backward, Lofi'^ Decreafe^ 
Below, Behind, &c. And if + fignffie tbefey then 
r— muft fignifie the contrary. 

A Number 



4 Jt^iticl^If(ftd$iml Book f). 

A Mamber fng&f to any Quantity fliews how 
pftit istrkor, as 5<<^ $^, ^c fignifics 6 times i^ 
9 ri^fwfi, fife. ^ 

A Number fct at the bead of z Letter fliews the 
pmcr or dc^ce of that Quantity , and 2t the 
bead ojTa Radical Sign denotes the Root of fuch a 
power, and this Number is called the Airx. 

7k MlAoi' if tiqpftffii^fianyie powers , and tbe 

Hoots qf Powers. 




aaaaaaa 



Vaoty*J(^ 

f^ivfigntficsthe' 
V^dJKoot Of 
t^i \ (5(ttafltiCy 
V^d/vmoic 
&C.L 



2<t X 

3d /power is i or fig- 
4t« \. nifics the extrat 
$ih f ftion of the Root 
'5* \of thefe Powers. 



Quantitlt^S ocpreft by Lcf^er^, are d^trjimplc 
or edntpdund* . 

i!?i/»We Quantities are fuch as are eicpreft hy t 
Jingle Letter, or by tmre Join'd together like Let- 
ters in a word, as 4, ^5, &c. 

Compound Quantities confift of two or more fim* * 
fie Quaiitities ;oin'd together with Hgns, as 
<^-^, c+dy cbi4i+€y &c. 

When 



when a compoknd of divers quantities is jointly 
confider'd as m, k is explefll either by putting 
them between two Colons, or by draw ing a line 
over ttmiv My ; ^Uiot /4M« fifmite the 
Sqpare Root of aa+ba conud cr'd as one Quantity. 
And : cW+e : xf or c+d+cxf iignifics that the 
whplc pompound (Jiafttity cW+e is multiplied 
yyf ' 

L^ Cjuantities are ttefe whiA are e^preil bf 
theiame Letters undpr the Ikme powcr^ as 3 mi 

by tf^ and /»?■,&€. 

'Jfnlikf quantities af<* fu<*i 9& ate exprfcft by 
merem letters, or by fhepwc Icttcrt unde *N 
/CT^powiirs. As/i:a»d^, |rawi/55„^ ^^' 

Algibraick Me^r/ arc fuch quantities M «r€ 
not exprcft Fraak:w»-wife. As ^, W, &c. 

Algebraic Fraaim are fuch as areexpreft after 

the manncrof Vulgar Fraakww. M i ^^ g.^^ 
^V ^ ^V^,^'^i^" k multiplied or ^/iw^erf a- 

•fuUasMmit, their rr^^^ai it QfitkJsZiZ 

mf^^eX'' '^'*' *'• **'^'!^''«»^.^'««?- 

rrlJ?f ^^oP^i»i^*>m are #,>«/ ?, ^ /^ 
frciftrtioH, oreeqitMlfineimtbei^ . ' 

CHAP. 



r^*WW9» tf BjDof^ II. 

CHAP. II. 

;9«Btttoti of algebraic %tAi%tt$* 

RV L E. 



c 



Orjoyn the fiiiantities propofed^ prefemng the 
Signs, 

Examp, 

To 3« j a I 34 \a la-t-b 
Add a \ *-^a \ — ^5/1 | e j 4—^ 

^ iV, 44 i o ] -^24 1 I 24 

To 4 + 5 } 4ftc 
Add 4 — -c I 2tf3c 

that if 24 -f ^ — c I 346c 

'25 2I}=*«« 

The -^^w is + 9^1 The iSwif is ■ ■ '^' ' '■■ — -a^^ 

. When like Quantities have like figns^ th(^ ^^a:" 
fon of adding them together (as is done in the 
forgoing Examples) is evident from tlie princi- 
ples of common Arithmetick. For as 2 and 2 
make $ in 4iSf things of they4ii}^kind, fo will 2 4* 
and 34^* make 54% and by the fame reafon if to 
the want of 24'^ (or 3 defeSs of 4) be added the 
ir4n^ of 24'*f'or 2 defeas of 4) the >o^4/ will be 

the 
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the want of $d* (or 5 defeSs of a) that zV/if t6 
*— .34 be added — 2<i the fum will be — '$<?. But 
the cafe is (omewhat different where the figns are 
contrary. As if to $ /!'• (or +^a'*) you add — ja** 
it makes ^^-—j/f or 5 tf** wanting 5 4'* which makes 
2 a\ For it is in effeft the futting or fubpyrdng to 
5 4'* nothing 7^ by 2 tf'* or nothing excef^ 2 tf's , 
which is the tai^ng away 2 a*: For fo much as is 
ttfi^fff fh)m any Quantity ya much it iv^^nt/ of ha-* 
ving nothing added to it. And if to ^a"* be added 
leji $a\ that », ^a — 54 it makes — *24\ For it 
talces away 2 4'" /uore than aU^ and therefore /eirvej 
2 i^ left than nothing^ or a ie/^J? of 2 <t'S like as he 
who hath 3 pounds^ but owes 5 poundsy hath an 
Eftate of -^2 pounds^ that tSy is 2 pmnds worfc 
than nothing. 

But if the Species or Notes be different, and 
their proportion to one another ttnkwwn (whether 
the figns be /% or mliks) they can be no other'- 
mfi ConneAed but by the figns + — preferving 
the Species diflin^. thus if to gtf'* you add 2e^ 
the Sum will be 34 +2^, and in like manner, if to 
34 you add — ^2e tlie Aggregate or Sum will be 
2ai^2e. Indeed if the proportion of 4 to e be 
fyavm as that 2 e is equal to i a, then would ^a+2e 
mdkc^a+ia, thatisy a/t, but if icni^nomnthey can* 
not be othefwife added than thus, ^a^2e. 



CHAP. III. 

RV L E. 

Cdnntff the Quantities given together of in Ad* 
dition^ only chartging every flgn of the Quan-^ 

tity 



itmecfj^W be tl>e 4ff£rmf ft rmamiht fmf3$: 

ttom 4a i fa \ $d | e4 

Take ^1 ^4 \^%4 i 4^ 

^*^tr, ^ J 2# 1 *^ i 
FrcAa .&^ f if*c 

The IS^afciD bercpf is likewlfe J7^9i|eft &o^ 
<hc Principles of common Arithnretick, accor^dJuof 
to wbichy if from 4 .be tsiacn ^ , the rftfudndar •wdl 
J)e $-^ J pr < ^Mfiaf ^ , ^J^ «, > (For to takr. 
away j^ or Aubjipia the drifcfl of j is all one) If 
jfrom 4-5 you take -^h ^ inatceB •;f $4-^, tM if, 
fl^« 5 for to taf(e,aT»ay the (Je^ft .of | is the £ypii^ 
as tofkfffy the f that were waotiqg^ aQ4.^Qifie^ 
the taking.away nothing lejf by 9^, <i!i)r ai?!W $,' 
wjiidiis to ada 5 j .fpr ^ much as is added to any 
Quantity, fp much it^witj of having jiathi(!^ ta* 
ken from it. If fi?pm— $ be ^en-— ^ the r^- 
mdinder is —'5+3, that My ---a 5 for tiow the ic- 
fed is /^'by 3^ which is the fame as to add y 
' In like manner, if from $a be taken gie, there 
Remains 54—3^9 if ficom 4a ibe .taken --^^e, it 
makes 5^1+3^^ and if .frow --$4 be tak«J ^je, 
thefvw4iWer«riH%e ^—$4 ^^^e. 'For every where 
toyif^/^r4^apo(itiyc<>uanCity is the fam\: as t& 
fn^oin a defoft^ ^ad ^0 f^'kpaS a deftS is ^ 
feme as tp /!{(>{>()' or iMU.fi),{iuid}^ 



Note, n^ in Adiitm 4ni Sul^^Sim it is aU 
«ie in vpb0t wderjthe fevfit^ members con- 
jieSed bji-t-or--- dQftand^fosbat each have 
its own fij^. As for inflasK^, a— b+c , or 
a+o— b, or -— b+a+q or --h+c-tz are all 
if the fame valne. 



C H A P* iV. 



C\ 
Onidh the Si^arttities pxtfpofed vpttb fhefi^ i^ 
orv^houty thefiffiieingunderftood. 
iUid here as in <x)mBion Atithmetick evffy 
meinbcr of the JHUkipiicand is to be jmidtuoflyed ;bv 
each member of the Multiptier $ for the T4Nfltij[iti« 
cation of ^ the parts.of the one t^ 4iif the partsof 
'thte other f is the multiplication of the iri&pfe oftt^ 
«if by the whde of the otber. 



Multiply a 

bt r 

'iFr^duff axe 
or )4e 



Sxamp. I* 






1 



I 



1 



I 



4rf^f+e 

9 * 






ft(ult^»^ 
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Miitiply i+i I 34 [ 4e 



by A I ^^ 



at 



FroduS ab+a, \ 6ad 1 aaee 
or I 5^ J «*e^ 

Sxamp. i. 

by a*e . I it-*-g I a — e 

aa+ae \ aa^ae t aa — -ae 
-t-ae-fte 1 . — ae — ee 1 . — ae^e 



Yodk^ aa+2ae-i€e \ aa^—^ee \ aa — lae+ee 

In Multiplication that lil^fi^ns give + and unlike 
--« will appear from the Notion of Multiplication^ 
which is to put the Multiplicand (whatever jt be) 
fo oft as there are Vnits or parts of an Vnit in the 
Multiplier: For thus there may be a double d^k& 
or negative Quantity as well as a double pofitivc 
Quantity, lo mat — 724t .is as much theaoiWeof 
^-^as -i-ia is the douSleot +4y which fhews the 
reafon why + by + makes + and — by + makes — , 
the Multiplier in both cafes, being zpojitive quanti- 
ty, which puts the /le^tf^ii/e aswdl as^cpofitive 
Quantity the y^^e number of times. But if the 
Multiflier be a^defi^ or negative Quantity, as — 2 
thenmftead of putting^ it will iignine taking avpay 
the Multiplicand (0 many times: For as +2 ira- 
plte& tv^ce putting, fe ^--2 Implies twice taking 
away the Atdtiplicand^ (whether pofitive or nega- 
tive) : So that to multiply +a by '—2 is twice to 
take away a^ and therdore dotn produce a nega- 
tive, that kf — '2rf, fo + by — n»kes — » : But to 

multiply 
/ 



CNap^V; jUgibrMiclcInttgtrs: ?il 

multiply f— 4 by -^2 is twice to f^i^ awdy n defeft 
ornegatiTC. Now to tiJ^ away a defe^, i» tlw 
iameastoyiipj>//it, and hi^/ce to take away of 
y«f>j^/^ the defeft of 4, is the fame as to ^iit /irice^ 
or to^ la^tbat k^ twice to take away^^a is die 
fame as twice td add 44 : So thajj .— by .-, (as well 
as •»• by -f ) makes +• . Thus to multiply a--e by a-^ 
is to tike a — e ib many times as a fignifies (which 
makes aa-^-^ lefs the fame 4— <e fo' many times as 
f fignifies (which makes 4e*-.ee) thatii^ 

¥r6ti^ad-~^*ai(ir:ia^^^:xa') 
Subjha^ 4e-^-^<== : a^-r^ i xe) ^ 



And it maJ^s aa-^^ae-^ee 

And thus --^mltiplTed by —4: (that is 
by o— <) will hi +bcn 

From' ofsr : o— ^ ixoy 
SubftraB o— tc(= :'o— 3 : xc) 






and h: will "»<«t^ +^- 



CHAP. V. 

to 

KV LR. 

PiLace the Divifor iifufer the Dividend with z 
Line Ae^n^en them, and then if any Quantity 
be round to be a cwimm Multiplier in b(ab oi 

i thai 



C2I Skifpiki^ BADka 

i» M^^Mlfe^Aii) /tl^iigpB gm -i^ and mS^^* 

To <i f ^-c I • itf r s" 



% ■> 



I ' * 



In thefc Examples it is apparent tHaMf *e 
whole Divifor be found to Itf a niMltiplier in the 
Dividend^ the Divifion is then pcrf6rmcd by f x- 
/>K/i^z;^gthat mMitier 5, (f^ w*^^ *^ *^ b^Miltt" 
plication is undone by Divi^n^ at if e he multiplicA 
by 4,and thtProdiUl or FaS divided by a the ii«o- 
tth^ wifl be e)^;. But if mit. , a&fi 4/7 ex^nOim 
it will remain after the Form of a fraSioiu Thug 

^ = i. KorAi,.=:'-^f=^c4\whcrefore 
dividing the equal ^uantities^ ba and.-- «« bj c^ 
there will be — ^5 — (by Ax. 2.) 

Note, That it is all one in what order the mltipRca-^ 
tiws. or Ubjifionc to madCt fy tbeybt, done 
fuccejfheljf : As, 






But 



Biittoractrmes'v^heii' the* (^amitte coiififlf of 
tmmy Meoibors;^ thcrd .m^ be a cainMm Muiti^ief 
(or common mcafurc of both parts, Aat Ahoftje^- attrf 
that 3e/ojb the Hiic) wMcW dbtli' Hot prejtraly a^)- 
pciir to the view, but maybe fetmd out after a 
/ft^metfipd^ 3s in common Arithmetick. As thus, 
Firft find one Member of the Quotient, then nitilti- 
plying the t>ivifor by it, fubftraft this Frodufr from 
thcDtvidendy and by the remainder feek: for 4/^> 
^i&er member of the Q^otiertt^ and« proceed as ^e/ore, 
and fo till the whole be finifhed. 

Thus if aaet — ^ee be givefl^ to- b6 divided by 
«— ^, I enquire firft what quWtity multiplied by 
a (the firft member of th^ Divifor) will produce 
aaay and find it to-be <«, which-muitiplicd by 
a—-e mAka aaa—^aacy antJtl^is lubfbraTOd Icat«!S 
4 aae^—<ee. Then I enquire what multiplied into 
itwillgi^e^^r, and I»firtd'itWbe /«)?, which mul- 
tiplied and fobftra^d a& b^forcs leaves aee-^eee^ 
attd in'ffi^ niamt«r I find ilXtPhM^nd laft mem- 
ber' 6f the QiiotienPy which bdttgfo mUltipHedaild 
fubftrafted^ileavesitorAm^ AH- which appears in 
the jfolbwing Opo'atioiK 

Divifi^ DM'dlertd' Qko^ent. 
4«^— e) aaa'^-^ee (4i«,H^ 4f , + es 

■ ,^ — --—— ^ 

-faae-^eee 
•f* aae^—^ aee 



+ aee — . ece 
4 aee — eee 



I 2 In 
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In like manner, if the DmJend were divided 
by (or applied to a^ tbt i^otient or Quantity 
tnence arifing would be44— <4e4€e. 

The )IUafon of this Method of Operation will 
fttfficiently appear by coniidering the proceft in 
nmltipljfing a — the Divifir by tuL+M-^te the 
Uiiotient. 



Multiply 

by aoHU+ee 






which maJ^es^ MOOf-^ee 

And fince Divifion is but the diJIilvms of a Mut*-' 
tiplicatm^ and what in MdtipUeatm was the Frth 
duffy is the Dividend in Divi/ioUj and what in JM' 
tiplication were the tiro FnUirsQbMis^ the ^ftr/fi- 
piicand ^nd AfHltiplier) are in Drmfkn the Z>hnf/ir 
and the Q^otient^ therefore thefe two muft have 
/% figns, if the Dividend be -f^ but im/ii^f if that 
be — H So that if -f be divided l^ 4^ the /2«o- 
tient muft alfo be +, but if by -- the Q^ent mud 
alio be — rthat thefe figns may be like) and if ^-« 
be divided oy + the Qjifftient muft be --^ if by — ^ 
the /^tfoftW muft be +, (that theiie figns may be 
nnlike)y that », + divided by +, or — by — makes 
+, but + by — ,or — by+makcs— ^ thofc being 
/%^ and theie mtiks^ 



€ H A F. 
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CHAP. VI. 

iaanudm, 0Dtttion» j^abSrodion , 

^nUiplieation « 4»4 ji>if)ifoti 9/ 

mSflbiiAA iFr»ttoiw. 

p R o p. r. 

TO Reduce a FKACtlOU iato its h^ 
terms. 

AV L ^ 

Divide the numerator and Denonanator by t)ieir 
ffet^eft common meafure, and the Quotients wiU 
mike an eqmvaknt Fraftion in the leaft terms. 



a 
a 



a+b )an+tn (n ^ a4-b) aa^ab {a 

The Truth of this Rule may be demonftrated by 
the following Inftances, Vi^. 

{Dividend ab ^^b __^. _ ^_ ^ . 
^. ,- — = •- t= the Quotiait. Forhere- 

in by the iiatitfe Qf Divifion, it appears that 



i6 ReJuftm^ &c. tf Book If. 

ab = — x/«c=z ^1*=:^*< the Dividend^or abzz. — xtfc 
wherefore dividuig the c^ual Quantities ab^ ^ xac 

J)y ac there wilj fee (by^a:. 2. ) ^ = i PflFT-D, 
Or the Rule may be demonjlrated thuSy 

• * ' ■ 

Since the greater the dividend is, the gx^ater is 
the Quotient^ an^ tfoe ^re^^er the Div^ori^,,i^ 
the contrary tile /e/r is the \ft«tffien<, thetefoiip if 
the Dividend ^nd Divifor be multiplied by the fame 
Quantity, the 'Quopferf will fce ftill thcjdme. For 
then as by multiplfing the Dividend, the Quotient 
will be encreafed : So by multiplying the l).iyifor, 
this Quotient wilf be as mvurh dimimfl)ed^ that ffy 
|t wili became a Q^uotirnt equal to the firjl] 

t-i •/• c 21 Dividend -%, 

Thus if i ^ ihc given. 

I 7 P«y(/5r 5 



Then will 



17 7 

'?i?? be 7 

put (as above) "T ^^ \ 7 

T^erefoKf .^^ S= '1i i*'. JK D. 
^ 7x3 . 7 . 

So that to brjiJg. the Fraftioii into the /e|/f 
terms the common meafuremuft be the greatejij 
'lor t\i&m^J Diviibr mateft the Ua^ ^t^cnt. ~ 
J, ■ PROP. 



PROE IL 
ToRjcdHceanhtegerht9u FraSknafagven De- 

KV LE. 

Multiply die Jnt^er by thegiven Denominator^ 
and to the ProdnS fubfcribe tti^fame Denominator* 

Examp. 
a Reduced to ^Denominator f makes £, = 4 

hu reduced to the Denominator n makes .^s:M« 

And thus an Integer may be expreft FraStm-wifi^ 
by nuking an Vtit itsDtiiQftiiiator. As 4;=-* * 

PROP. m. 

To Reduce an Intoger ndA a FraSim into an im* 
proper FraSion. 

RV LE 

Midtiply the Integer by the Denotmn^or of (He 
Fraftion, and to the Sum of the ProduA added 
to the Numerator, fubfcribe the fame t)eno- 
smnator, 

I 4 Examf. 



f 

I 



18 Xedii&m^Xa;.(^ Bool( tf. 

t+ — makes — a=*+ 



c 

a' 



PROP. IV. 

To Reduce an Imprsper FraOion. 
RV L E. 
piv ide the Numerator by the Dewmnator. 

£sc4mp. 

P R O p. Y. 

To Reduce FraSms tfDivfrs Denmrniations into 
oneDenormathn: ' '« ' 

•■ . » • ■ • . 

RV L E. 

Multiply the Numerator of each Fraftion into 
all the Denondnatori^exccpt i6 otmiy and the (even! 
FroduSs will he riewUfxaaentonf and then mid* 
ftiply^ the Denominators togetter for k'cmuon 
Pcnom^natort ' ' ''^ 



t . ^ 



fX4fffp> 



Examf. 

,^9^ redu^edmakc iik. ana fm, 
'^ a ' 'ba ha 

Lp£,!!^ reduced «c'4f&i1!^. 
e i egV egb< t^ 

Inthelaft Inftance it is vaxoifefk that the Ope- 
ration IS in cffeft thus, ^ f=2}s=l^ 

gfLexb\ ^ 7 / bxexg\ 1^ TJ 

9nd therefore Fradlions of the fame valne^ as ap- 
pears by Demonflration in Prop, I. 

PROP. VL 

■ 

p Add and SkbftraH FraSbnt. 

f RV L E. 

If they be of me Denomination, Add or Stab* 
ftrad their Numeratmrs^ and to the 5*11111 or Remmm 
der fhbfcribd the tomtnm Denominator, but if they 
hare £vers Denominators, reduce dienl Qa(j 
frop. 5.) to a cQ/nmon Denominator, and then iCdd 
or Sttlnlraft as before. 

M9anf0 



to RcMtSmyUc. ^f Booikll. 

Eacamp. 

^-^ — r- 

c Ad be 

r-> -J reduced make r%» tj and therefore 



* 4-£ ad + bc ^ 



U 

^ P R O P. VIL 

Tomdtffh fraSim. 
RV L E I. 

Jf either of the Quantities given be an Meger^md 
the other,* Fr4iffwn» QcXymmth tiic Sttmerator^ 
or (when it may be conveniently done) divide the 

Demminator by the bftcger^ ^ 



xdot dx 



a 



Eicamf' 
ad 4 t ba^a^^ a 



jr^""*-"r^K be be c b)bc^ 

RVLE2. 

,., Jfbefb the Quantities given be FraSlionSy mvid-^ 
'ply the Numeratars together for a new Numerator, 
^ aad 



and the Denotmnators for z new Denominator and 
this nejr Fraftion will be the FrodnU. ' 

i X 5. = 11 For 4 c=: 1^ andrf) i^Sfe^ 
Jxcaufc ^ (the Dividend) —(the HHotienf) £xd 
(the Ww/or) = gf = (by Fro^ i.) 1^ . 

PROP. Vllf . 
r© Dfvide Frontons. 

If?Fr<«S|(vij)egiventobe divided ay antofc 
fer, multiply the Denominatvr, (or if it can con. 
venientiy be done) pivide the NHmeratar by the 
Integer. v «■ 

, Eifamp, 
Ouotietit Divifir Dividend 

RVLE 



KV LE 2. 

If an /iif f^fr be given to be divided by a FraOim 
.only dbstff^e the terms of the' Divifw^ and work as 
ia Mdtifticathnu 

Exdmf. 



^)<-.- 



4 



«• 4 ^c ahc ^ 

Cy \ 3 C O DC 

KV LE 3. 

If a FraShnhc given to be <fiw&<< by a f r^- 
iiF/(w, work as in the iafijortgoing Rule, but if they 
l^ve e(pi4 Detumnatorsy Divide the Numerator of 
UicDivtdendby that oi the Divifir. 

d\ /AC^ 



OrO'-'jOKs-v- 



Ahfyf 



Cfup.VlI. j11pbrmi^Fr4ilms, alf 
A brief SyttopCti if the Operationt in FnftknSr^ 



<Sttmm'«idiMav* 



I 



4 . c^^adi, he 

«-^ "f* N mil I ■■■ ■ II I 

It "d bd 

CHAP. VII. 

trioa 4^^ ^itfical. 

Numbers may be compar'd with one another 
two wayes. 

1. They may be coniider'd with refpeft to tfadr 
Afferertce^ exccfi^ or defeli^ that k, by how raudi 
one is creater or /e)> than another, which » it is 
crident, is ihewn by SubftraSm. 

2. They may beconiider'd with refpeft to their 
rdtmy or (as it is frequently called) Propgrtm^ 
that iiy how many times, or how much of a time 
or times one doth conf 4211, or is contained in ano*. 
ther, or (which is the fame thing) how much'fold 
or wh^ part or parts one is of another, and this 
is (hewn by Divifion, For if one Number be di» 
vided by another, the Quotient (hews how oft the 
Divifor is contain d in the Dividend^ or (if the Divi«-^ 
ibr be ireatcr than the Dividend) what part or 

parts 
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parts it is thereof. k^6) 12 (2 that », the Quo^ 
tieot a' ftio«vs tliat 6^ iuon^amed in- 1 2^ tmiccy but 

if 1 2) 6 ^l=i then the quotient f^^ 

\i2 2 \ ^y 

ct5)ifertcs what pott 5 is of i 2, *A^ if, one half 

ptrt; Thus.r2)gB2(2 5-i± 2J, **jr ir, 22 
'^ 12 3 

cidtf^nx 1 2 f iro time? aftd ttvo f/rWx of x tith^ 

but if 32) 1 2^^-^ ^> *^« *<^ Quotient /" J" 1 
\%2 8 N 8 ^ 

fhews that 12 is three eighth parts of 32 ; fo that 
the Quotient is tUks penominator of the Proportion 
of one Number to atnother : As if the Quotient be 
2y the Proportion is <fo«Jfe j..if ^treble y \f ^. 

quadruple -, if LfuMfftCt w^^eiutf^ if L /«to/- 
pkovont third part 5 iiP 2. ot 1 JLfefquialter , or? 

2 2- 

tiiePiroportion denominated by owe and an half ^ 

r * 

if il or I i^ fefquherttan or oHe widi a third tmrfi 

3 3 

And though the Quotient may be fuch as that it 
cwinot be- esepreft eit!ier in vMnle Numbers of 
Pra^dnsy yet whatever it is fuppofed to b<f, it <^- 
nminatiesy or is the Exponent of the ProportiOttof 
one Number to^ another, it being accoi'ding' to* 
the nature of Bivifton fuch- a- (JJuantity afe niulti- 
plying- the Divifor, the Produd will equatthc 
Dividend, that zV, fuch a Quaatity as fHew^s that 
fo mueh-fbld or fuch a part or parts of the Divifor 

ma^e 



Mmke the IkiTidend', as that (^Cknt (Wfacittvts 
it he) figmfissi^ wfaidi therefere Dmmn^es Cbiir 
fvopoftion ttBoac aaadttc : Sodmt umne/fafy^ 



proportioa of ^4 to B" is denominated or cxpreJ^Sy ^ 

that is J the Quotient o^^ dtvidei by ^^ and theses 
IbFe i€ r be fait &» tlk Proposition of ooe Qgoiy^ 

rttytto'iimtAer, their. Witt; dsr r. 

From thisftwj5/<^€oraparifon of NttftArt^arMb 
tvo kindd of P^opiMrtioiiB comtnool^ catledF .<M3^ 
metfe^:^ , aard ^ometrkat Pto]^pt!iofi8 , it|t boA 
which die Number et»m^'cl is cdhd tl^ ^fatece^ 
dent^ att(if thae* to wliieh" k is* compared the €Mk 
fiipenf. 

I. 0nf1^met(ral Pt^portion is the £^«a/t^ of 
differences, that isy wlien fevcral Numbers have 
the yJime difference, and this proportion is two- 
fold. # 

I. Contimal , when of feveral Numbers the 
difference of the firft and fecond is the fame with 
the difference ctf the fecond and^tbird, of the ^6W 
and fourth^ 8cc, thus i, 2, 3, 4, 5,! ^c. Iiave 
the fame difference, •uf;^. i. And thus 1 2, 9, 5, 5^ 
have likewife the /^w*. difference,, that is, 5. 
Ti&if proceeding of Numbers in a continual Aritti- 
tneticai Proportion is called Arithmetical Fro- 

2; Dfoi«n^, when* there* is^the y^e diflRjrencr 
between the firjl and fecond that there is between^ 
Hhethird and ^«>tii/j.but fwt as between tfleyrcwii 
and'ti?fK^. As forinifence, 1 : 9 v 7 ; 9 are four 
disjuna Axithmctica! Proportionals, the difference 

of 
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of lanJl ^, and of 7 and 9, bein^2, which ism^ 
the diffimioe of 3 and 7, that \x\v%^ 

2* (PgO H tt ttto d Pit)portion is wt eqitalby of 
Rations, that ts^ when ibreral I^umbers do ctnt' 
tain or sat contm'd in oni anothei* the fame Num« 
ber of times, or alil^y or which is the lame thing 
being divided by one another have equal <^o-^ 
tients, which (hew that they are atike ccntain'd 
in, or do contain one another, and this Propor- 
tion is likewifehro/o/(/. 

»• CotObuialy when of leveral Numbers die firjl 
6ear8 the fame Proportion or Ration to thcfecond^ 
thsLt thcfeccnd doth to the. tbird^ as the third doth' 
to tiic fourth^ &c; Thus (i. 2. 4. 8.) (2. 4. 8. 16) 
(24* 12.6. 9.) arc conttnual Geometrical Propor- 
tionals. In the fir(l Infunce as i is contained m 2 
twiccy fo is 2 contained in 4, and 4 in 8 twice* 



2' 



^ P= 2 



8 

4 
15 



Aiid Thuif 

24S1 

12 



8 



-/. 



12 

6 

*^ 



:szt 



/ 



This proceeding of Numbers in a continuai, Geo* 
metrical Proportion is called Geometrical Pro-' 
greUhn. 

2. Disjim^ J when the proportion of the Jujl 
to the fecond is the fame with that of die third to 
the* foitrtby but nor of the fecond to the ^i&trdL Thus 
< : 22 ;: 9: 18. are ^fojirioff Geometrical Propoif- 

tioaalf 



Qiap^VlII. Arithmetical^ &C. 17 

ttonah, 6 being contain d in 12 a$ oft ^% 9 is in 
18, tbatU^ twice, wliich isnof the proportion of 
12 top. 

^nfttal Proportion is when of four Numbers 

thcfirft is to the foutth as the difference of the 

fiyji and fecand is to that of the thkd and fourth. 

As $, 8, 1 2, 30 are Mufical Proportionals, becaufe 

$: 3o:;8— 5 ; 30—12 ::3. 181 Thus, 

If ^ m^n^e be Mufical Proportionals , then 
will4:e::/w — a:e — tu 



CHAP. vm. 

Of rfce i0aij0 -of argtting in ©eome- 
tttcal l^;pFo;tton0* 

Since in all Numbers the Qj4DtUnt determines 
XhdT , Ration OT Proptxrtm \ Therefore as the 
Sl^iQtient is, fuch is the Prgpoytion, that is , accor- 
ding as the. Quotient is greater or le/iy fo is the 
prpportioA greater oclefi'^ and if the Quotient be 
the fame^ or equals the proportion will alfo be^ 
equaL So that where there is an equality of X^aor* 
tients there is an equality of Rations, and where 
there is an equality of Rations^ there will be an 
equality of Quotients. Wherefore though the 
<^ttentsof Ibme Quantities cannot be exactly eic- 
preft cither in vWe Numbers or Fr^Wowi", yet if 
tliey have equal Quotients, it is.maijifeft that they 
vc proportional^ thatisy bear equal4>roportio£ito 
one another^ thoug^i what that proportion is be 
inexpreffibley and if they have equal proporrion, 

K thcv 



Acy n^utt l^wrc Cjffrf/ QBotifiotx , thppgh tl^ 

Tif^Op.^^ I. 

If if sc ^ tib# j», If ^^ Quotient be equal to 

thisy then wiH A:Bv,aiby oxBiAwbia^ fiat 

Jii athcf of thd£ i^ttUTAviU he Frafortimls^ ky ^tkc 

Vefwition of Geometrical l^repcrtieii, Chaf. jf 

And fince(by the Nature of Proportion, Chap, j.) 

d= r (=^'\ therefore AiB :: r :i. Or if 

A a 
4:B::a:b: or B;A:ib:ay then will --;=--. 

- t> d 

THEOREM 1. 

Jf fi C^Rtities be muktplied or divided by ojyr 
the j^tifff, iuch Produds aqd Q^otielis are /'i^ 
pQrtmals with them ^ oecaule the C^otieiit is ffi}^ 

J THEO-KE M 3. 

r In 4 Drxjiri^ Proportipnals the Produft of jhe 
firft and the/^l? is e^iial to that pf thc/eco«i and 
tlirdy and in 3 C(jfffin«tf / Prbpojtionals the Produft 
of the Extreme term§ is equal to tneSqi^arc of 
that in the midlp. As \!Ai 8 : • ^:" 3, ^en will 



Chip. mil. (iiOfMmd Ppd^hm. 2p 

4teeftf : for (ifice £t:±l'(W 91k^«) (hcrefm 

St 

fflttltipiyiiig &)^A, (rttf^ Ir, |. afid>i ) by the/^wii? 

the Produds will be Ak=iBaQiy Ax. 2. chaf. i.} 
Ojr awfrnce^r: 1 therdfoiie (^ the Nature of 

0hrifi^)thc D^w&fia i5 s= i xB ( i= ®IL) the 

I^fiir Bmultiply'd by i = llie X^fiAem^ yiMtrb- 

tore ^ =:i4, fad caafeqilifcnay Jllhc=Ba. And 

th«i wilM^3=Bfi=B*. 

• • ... 

In 4 Fr^sriimils (Ai$ ;$^4 h) jf the ?rQ4tt* 
of tfae/f command the liird be divided by thd Jirftt 

the q^pUriillbe^Bltfaal to ^fm^ ^ «c: 6. 

which proves the truth of wfasit is; cgmmonly cal- 
led die Golden Kx/f, or ibite offtopmrtm^ which 
i6» of A^oporttQiUib, j^beiHg thfin. to Snd^e 
fmthy by mwltipiyiiig Ae ^iNr4f by the :/fe«iidr, or 
Ibe/fcftnfl by the ^M, aoddtriAiiigtfae Prod«ft 
by tbtfirfi. Far ilnce (by 72r. |.) BiRas:j4^ thci*. 
ibfe dividing ^* by .^ there will (by Aoc 2, 

K 2 , Cbaf. I.) 



\ 



39. Oftl»!,v^i»f.^itiflin. ?o<^.U. 

Cbaf. i')}^ 'a^a^'^^^ *°^ confeqiientfy 

^ =: b. And by the fame reafon in 2, contivaal 
A • 

a 

Proportionals 4. B« ^ ir, the Square of the Middle 
term divided by bhc ©f the Extremes ^ gives the 
ofAer. For (ince (by T)&. j.) B*= i4C, therefore 

(dividing both by^^} there wiU be 2!^=^(— C). 
or (bothby C) there will be i =^ ( 5=. A) and 
cpnfe<juently ^=: C or £*=j^ W^.WCD* 

G A 

^ Thcfc QjifOtitkS :>pre Sff.contimd Pr©|K)rt}pD, 
4, ^. ^ • ^ . — . &c. -^ each foregoing being 

in proportion to the next following, as « to i : For 

/Sit 4/i<i \ aa, J 

T HEA^EM 6.' 
If 4 Qiutnthies be Proporfmal(A : B rj^ : *)they 
are alfo PraportionaimAlternathn, Im/erfioriyComr 
pbfitmyDivifmy Onverfm zniMxtiy^ and alfp in 
fhc Alternations .^yd Inverfions of the /wr laft. 



i**MBB^ 



'-''••>- ^A.B:;^,of4=#- 



1 



AL£ 



x^^lternatiorv..^ . a :: B . &, 



\Irvx^ertwn.:....3^ ji :: b . a, 



\Cotnpo/itWrv,A^ ^ 3 i^ : : a^b. h, 



^IfiMtrrfi...^ +B.a^b ::B. b. 









\Di7^i/iarL..A^B^v3:\ a-^h.h, 



^ \D?Alt:ern,..A-B.a^b :: J&.^, 



?^lDfIny^rt"..^.^-jB ;: I^ . a^b. 



Sr 



^Cvnv^rttbrL,.A. B ^j4::a. h^d. 



^\DfJlrern1..J.j^::B±A. h±a; 






g pf Jnyi?rf:::.J3±^.^:: h±a.ci; 



hn iMpctur^, ^t B^A-rB :; a.^ L a-li 



IVfMtern^.J^B.d'^hiiA-B. a^t. 



\D?Ixiy€ri!A-B.J.tB:ia-h.M^'U, 

• ; byy f. qfl;his^ai^Frdpprti^i alt). 



«' • 4 « ,1 
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THRO R^ M 7. 

In Fropmrtiottal Qaantitics how many foever 
mcy be, as one AnteccJeat is to it& Confe^ientj fo is 
the Sm of all thcMteudents to the .Sjdit of all the 
Confeqkcnts. As if At4::B:b::C:c::D:d^8cc. 
then will i4;ii u^l+B^c+D, &c. ; 4^+cW; &c. 

Forfinbe A: a::B:b.\(byn.6.) 
CmpaundingA^B :a^::(B:b ::) C:e.\ 
^iatnA+B+C:a^b4^c::(C:c::)D:d^8cc^ 

TKEO KEM 8. 

' In Pfoportipiudi ( A B. C. D, &c, -tt, rttf^ «r , 
ii.-B::B:C!:C:D,&c,) continually hcreafing 
(wherein every Quantity nextfolbrnm contains, or 
is greater than the next tforegolng fo many times as 
^4 the fecond^ contains, or is greater than 4, the 
fhrfl;) patting 4 the Jfr;^ or Uaft^ u the iaft or ^m* 
t^j 2nd s the Sum ofall (whereby x-^«=all the 
Antecedents^ >— ^«=: all the Confequenisj then, by 
Tt* 7- will, 

y4:B(or «:B)::x — uis^-^:. 
(Th. 5.) +4/ — aaz=z + Bs — Bu to both 
Add — .<tf +B«si— .tfi +Bh,\ 



>««■ 



(Ax.i.) ^^Bii—A4c= + B/—'<rx both which 
Pivideby B^a zsz B — i.Vthawill 



jb — tf B— <4 



THRQ REM 



thip'.^ltl. Gedaetrtc4t Priportions. 3 J 

I« Pr^(frtionah (A.B.C.Di Stc. tbnt If^ 
A:S::BiC:tC:D:Si:c.) continually decreaftng 
(wherein every quantity aforegmg contains, or is 
greater tliib trife tim foU^H-^ fo «iariy tinges ^s 
i4, the fiffl^ contains or i^ greater than B the '^- 
cond) putting k thcireatejly a tlie leafty and x the 
Suhi'dfM. Theiifince 

A: BJot r : 1) :\B: C::C: t, &c. .-. m.6\ 
Vividingy A^B : B (r— i: i): JB— C ; C 2 C~D:D.\ 
(Th. 7.) i4--B:S(r— i:0:li4— S,+5-^,4-C— .y 
( =yli-.Di3M— ^ ) : B + C + D (=J— '«) rpherefire 
A'—B : B r.U'-'a is^uot r— 1 : i : :«-^ : x— « r* 



rth^ 7.) Ji— B:X(r-.nr):M— B,-i.B,— C,+C—0 
(:-l^— D=i4-— 4r=«— '<«) : i4 + B + C (== X --rf) /. 
A^B\A :t vi— 4i J 1^—^, or ^— 1 : r :t.v^-^ : x^r-^. 




^— B >•— I 

- "^^^^ = X — tf td both which . 
r — I 
jtJ£ nt *a .A ^ t here' will 

be"lrfl+4=:*,t61«t«f» 
r— 1' 

K4 CHAP 
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C HAP. IX. 

CompoOtton e/ ^^opo;tieiui or iutioiw. 

COmpofitm of Proportions is tvpo-foid^ w\. 
The one by Addition^ and the other by Mul- 
tiflication, 

I. Compofitm of Proportions by Addition Cor 
Addition of Proportions) is performed by Addition 
of their Exponents to find the Exponent of the To- 
t4/ ^ As when the treble and the double make a 
Quintuple proportion, becaufe 3+2=15. And thus 
the Subflra^ion of Proportions is the SubJhaBion 
of their Exponents^ As when the treble wanting 
the double makes the jfing/e Proportion (or that of 
Equality) becaufe 3 — 2=1. Thus if xht Propor- 
tion of C to S, or C to D be given to be added to 
or fubjhaffed from that of ^ to B, the total or 
remainder is found by adding or fubjiraSing their 
Exporients, 

A £_.^ ^ C_>I^C i4 C_AD+&C 
B'^B B •B^'b'^ b 'b'^^d'" BD . 

THE R E M I. 

If^l : 4::^l:^thenis>liC:rf::B iD:^. 

For fince .-.= »- and -^ := ,^, therefore ( by 
ah a b 

A ,\A C B .D , . A±C Bi D 

Ax. i.yZ + --= -r i r ^'wf is, —^ = : 

a^ abb ' « ^ 

£>|0^iC:^::BiD:^. mW.D. 

\ ' ~ 2. Compofifm 
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2. Compofition of Proportions by Multiplication 
(or Multiplicatifm of Proportions) is performed by 
multiplying their Exponents. As when the doublo 
of the tt/hle makes the Sextuple proportion , 
becaufe !ix^=5. And thus Divifion (or diffolutha 
of fuch compofition) is the Dividing the Exponent 
of the Dividend by tA^t of the Divifor* As when 
the Subduple of the triple makes the Sefquialter, 

becaufe -^^s i »— Soiftlie propoiiion of A to 

2 2 

B be given to be multiplyed or divided by f A^ of ^ 
toB,orCtoD, the ProduSl or Quotient i^ found 
by multiplying or dividing the Exponents. 

dx £ rs"^^. "^ ^--.^^. 
B" B B* 'B^ D BD* 

C N A/AB_ A^ C\A /"AD^ 

BjB\ciri5^ d)b\bc* 

Here note that it is all one to Divtde by that ofCt9 
D, or to multiply by its contrary^ that ojD to C, and 
therefore inftead of the Dijfolution of a Proportion by 
Vivijjonmay be ufed a compofition by Multiplicatton^ 
that is^ for injlance inflead of dividing by the double^ 
to multiply by the Subduple^ or instead of dividing the 
proportion of Kto B by that of C to D, to compound, 

with thai d/D to C, that », to multiply by R. 

c b\bcJ d J b \ BcJ 
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3^ Comfofitim of ilo^tL 

r N Ed K E M 2« 

If between 4»jr wrtnes pK'opofedYiS A^F^) ht 
katrptkd newr fo tnaay imrmmOt terttis (a»- 
i^. c, D^ E) whatt^r tlicy b* (whd*er all grtatdr 
\ or all lefs^ of f^mt greater attdy3wc left tliah^dtlier 
AotP) the pfoportion of the Exttemtf is cofe* 
pounded of all the thtermediates^xh with his next 

^ , A B C D'B ^ A 
confequcnt,fA4tK,^ x^ x- x^ x-. == ^, 

Whet^y jt appears that the idttmediuie ttrttis , 
being above and dW^m the lin^, in ctfnffffJKtf/ Mtilti« 
plication diftvoj/ thcmfelvesi^ and the Produft of 

A 

the whole NIaltiplkatiim is Ifidy ^* W. W. D. 

F 

t « E KE m 4. 

. If thepropibrtioooftltdequatitkteSjili B, Cy D. 
&c* each to? its confeqvetlt' be as tWtt of it, *, c, <^ 
&c. cjbA t<j its confeqaenr, theti is^theJft^iF to the 
laft of Mo^i as the Jftr^to the /^ of tbtfe, that k, 

.f A a B b C c ^ , .ABC 

B b C c D 7 BCD 

tbatisy 6. equalto ^ x Ix iyrt4*«j4 * 
D bed d 

For the Faftors ibere andffiere being tf//eq\jKil each 
to eadr re^eHlvel/y the Prodi^s muft alfo b6 

equal, f /wt if, -g = y^ and therefore A:D::a:d. 

w. ir. D. 

THEOREM 
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T H £0 n.E,M 4. 

Ini4,8,C, and <«,*,«, ifA.-B ::*:«, aid 
BiC'.'.aiby then will A:C::A'.c,tbatityii 

B C \ Cj c b\cb CM 
that fr, dss 1> and rfer^e A.Qwaxc WW.B^ 

Every Fnfvnm arififig from 4iiy Nmi^r of' 
e^l groportiom eomfwndti by Mtltiplica^oit is\ 
tcrm'4 &cb a AkkiblfcM^ of a)ie of dicfe propor*' 
tioos as is correfpofiaeat to die Nnmbcr thereof* 

Thus, 
Aj-tle Proportion of ^ tb B, whofcEi$oncnt 

itx4 

B 8 



•1 



B B B r^ 

S' X -^ X o^ X-r 1 

B. I 



»mmt X W^ X gnl 



Sco- 



ot 
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or if 4 be fuppofed to be the Exponent of the Sim-^ 
pie or Single Proportion, 

r ^ y € Duplicate . 

then is > Ue£^«.„.ofits«^/ 
C&c. > C &c. 

Thus, if three or more C^antitics be in continual 
proportion (as i, a, a\ a^^ a4,&c.) that of the 
>y^ to the third, fourth^ fifth, &c. (i to a\ a\ a\ 
&c.) is Duplicate yTripUcatey Qitadruplicate,Scc. of 
that of th^firft to the/ew«rf (i to a). And by /«- 
verfionthat of the third, fourth, fifth, &c. is DAp/f- 
crf^e. Triplicate, Quadruplicate, 8cc. of ^A^^ of the 

fecondtothefirfti that is, if J or ^ (ignific the 

fimple thcavfill, 

<«» I ' Duplicate 

r^ 7 

•4. ^ 4^* I ?^ i Qjiadruplicate 

&C. &C. &C.J •[ &c. J'fe 

So that 

o fW^^?" lofaPro-r^-gK^i/i^ r£ 
^ <^ Triplication - J>portion < C«6fM^ J |^ 
iQuadruplicatioh J Is di e U/W^-^^M ^ 
&c. V-" ^•'^ 

and 






''i 



a^ • ^ I Triplicate 






i,^<;-^— ij;i 
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H (SkbdkplkaU "^ of a Proper-^ Square ^ ^ 
t^<SHbtriplicat. >tio<j is the yCube K-^ 

g i^SkbquadrupLJ Extraff. the J Biquadrat.j «§ 
.&c. . &c.. . 

ks Exponeniy as will further appear by the follow^ 
ing Chapter. . "^ 

Proportions are one to another as are their £xpfl^ 
nrcfi", fi&w the Double is to the IreWe, a? 2 tp 5^ 
(and fo pf the reft). But the Duplicate to the Tri- 
plicate is as the Square to the Cube^ As if thtftngle 
Proportion be double^ the Duplicate thereof (the 
Double of the Double^ or 2x2) is to the Triplicate 
(the Do«3/f of the Double of the Double 
2x2x2) as the ^^ft^re of 2 (2x2=4) is to 
file Cube thereof (2x2x2:^8). Ltl^ewife if the fin- 
gle Proportion be Subduple^ that is, one half, the 

Duplicate tiiereof (the half of the half or -^x — ) 
is to the Triplicate (the W/ of the Wf 

ofthcA^/^or Lx i-x L) as the Square, of 

222 ^ 

L ( i. X i. r= J "^ is to the a3e thereof 
2 \2 2 4 y 

(L X i- X i. = i- O And fo for other Multi^ 
2 2 i 8 y 

plicate and S ubmultipUcat L\?rjOipOrtions, 

,. From what hath been faid,it is eyideot thai the 
OpirationssHbont Proportions^, or their Exponetrts are 
performed in lil^e manner as in Vulgar Fraiitons. 

CHAP. 



C H A P. X. 

Of the Nature ami CompoTitioo of 

{^oaresy Cabet^ andotbcr l^lverr 

IF 4 given Quantity 4 be mtimdiy multiplied 
byitsfdf as 44 or4S 444or4> , 4^444 
pr 4% 0V» theo will 4 be the Slde^ Koot otfirfi 
f9i»er^ syid 4S 4S 4^, 6lP» the SqudH , the 
<r^, the Biqu4(fratei tTQf or the »^ 5^ and 4* 
f^wrer of 4, Cr<:. 

And if I COneortlnit^heptit forihcSrft term, 
tfie Root 4 for tbcfimd^ and its coj^^er^ Po- 
yrcrs 0^ order) fear the tbirdt fmth terms , ^f* 
they will be a fUnt or Progrefion of Geometrical 
Ffopor^ionals whp^ cpft^tmn Ration pr A^ of 
Ftogreflion is the common Multiplier 4. 

^d Slice the jEr^ terin i hath in it ^ difflen- 
tion of the Root, the Root or fecond term hut one, 
tbtHA'd ^, ^c. therefore if over i be placed a 
Cyplier, and the Figures i^ 2, g, &e. over Ac 
other t^rois ip order according to the Powers of 
Ay they will make a Frogreffion of ArhbmeticalFro* 
portionals^ and will be the Exfonents or Demiftt^ 
mifors'of the Powers or Degrees of 4, (hewing bom 
MMtq dimenfionsof the Root are in each, or how 
anui^r degrees it is from I. As^ 

ftmers 1 . 4 •4». 4^ 4^ 4», 4*. 4^. 4<A'c 

An<f 
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AfldMiiv it is evident ftom the Nature of Pow- 
ers tbtc tbey arc all made by the eanlirmal Multi- 
plicatioii otrtie XmI, according to which it's 
calk Co coaccdirc the cmfi»kSit» of dw folloniag 



"^or Root. ^^ 



1' 


I 1 

4 S 

16 ~6^ 
25 I a; 
36 316 
49 34! 
«4^= 
Si 73! 


t 

8t 


.' 




12a 
3U7 
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a 


32 


«4 




»43 


739 




1034 


409c 
15^3! 
4«5« 


I«j84 




313, 


78135 
37993* 




777* 




HOI 
S5tfi 


,<!o7 


11 7(149 


»=3!4S 




J37«8 
S9049 


3«3I44 
!!I44I 


3097IJ3 
47839«9l 



In die firft Column of this T^e arc contain'd 
^ 9 Puit-t as lb many Ratts ar Sides, aqd iq die 
ttber Cofuinttt are the cont^ndent Powers to cacti 
Boat as fcf as the ftventb Powcf, and if thero 
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were occafion might be continued farther, and by 
this Table may oe difcovered at vietP the fieartfi 
Root (SiuadrattCy Cubic^Scc) of any Number whofe 
Root reqtiires not mm'e than. on^ Figure and the re- 
^e^ive Power of fach Root. 

But fiDce the Root of any other Number rauft 
be found out by p^rts (as the (^otieat is done in 
Divifion) therefore it is confider*d as confifting of 
2 parts^ a-hC (which is called a Binomial Root) one 
pat-f vfhcTCof is fuppofed to be already known (or 
is to be found out by the foregoing Jable) and the 
other iud(nown to be difcover d by the help of the 
following Table, whioh how it is! made will be 
▼cry evident by the contumal Multiplication of the 
Binomial Root a-i^Cy asfoUoweth, ; 

Multiply a^^e - 
by a-he 

a-hoe 
^a€-^e* 



a^+2ae+e^ Square 

a^+2a*e4^ae^ 

ay+^a^e-h^ac^^e^ Cube , 
. a + e 

4^+34'e+34*e*+4e' 
4- a^e+^ a^ e^^^ae^+e^ 

a^+^^e+6a^e^+/^ae^+e^ Biquadrate. 
.&c. 

By this Procefe may eafily be difcerned the Farts 
of which each Power doth confift, and how much 
is already knovm^ and what remains to ht fought 
ntt. The 
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Root* 
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J^ Ik Ik 1^ ov 

^ •* «M 4^ 1^ 1^ 

rft (« <\. «« <^ «^ rf 



Ik. Ik "S Ik, «^ 

<• «* '^ ^ ** ** c» 
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^ikuikikkuvai 
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In this TaUe it is manifeft that in each power 
4 tn^ t l)ave ea^ipf them an eqnal Number of 
Dimensions, that k^ fo many Sis are expreft by 
the Index and Expomnt of the power, and that 
they he continual ProfortionaUy'W(. thofe of a decrea- 
fiifg^ But flioTcof eiipreajingy %s in die $th po- 
wer there are $ Diraenfions of 4, and as many of 
ty tbatiSy 

a*i a^y a^y <«•, a Deereafins 
f, e*, e*, e\ e^ Increafing 

And in each power the Number /)re/iarf to every 
of die intermeaiate fpecies Is made up of the 2 
Numbers' iiex^ ad joy fling in the firegmg power. 
A$ in the ^th. Power 5 prefixt to a^e is the Sim 
oi I fuppoied fo be pre^xt to a^ and 4 prefiirt 
<Q 4'e ih the 4fb* power, and ib 10 in loa^e* 
n the Sum of 6, and^ in 44'^, 6a^e^ the two 
next adjoyniog parts in theforeioing power. 

So that -by t)bfer?ing.the wraer in which the 
parts of each power are p/<icerf, it will be cafic 
(^idiout iontinkal Multiplication of die Root; 
to begfn the Table, and cdntbme i% (fo £ur as there 
tiiay beoccafion) both, as to the Species qt conti-- 
tual proportionals, and to. thcix; prefixed Num- 
bers. 

Now as to the Signs + and ^--^^whereby the parts 
of each power are cmneQed to make up %e wbmle. 
It in the ^pot ibc p9|ts djpereo| be + , (as ii-fe) then 
wjill all the parts io any pow$r thereof be likcwiic 
•f, Q^eciufe -i^'into 'f-ali^yestnak^ -^/but if one 
of uiem be — •. {pa-^)thi^ injdie power theire- 
rfi wh^re the ladex of —'e is!an even Nimiber, 
there tliefignis+,Tutwhereitis odd^ there tfie 
Sign ii — •, (bccaife — •' into — ^ makes + 

and 
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and fodoth any even Niimber of— ^ but + into 
^-^ or .— into + makes — , and fo doth any odd 
Nuraberof — %p As for inftance, If the- Rootbe 
tf--e , the Cu6e or third power thereof will be 
4? — gii'e+j^e*— e', becaufe in the fecdnd and 
fourth pxrts the Indexes for— e arc oirf, ^i&4* if, 
1 and 2. But if in the Root 3()ti& be — , theft ia 
the Cube aU be — ^ (becaufe every where an o^i 
Number of—) and fo in every power v/hok Index 
is an odd Number. But in the fecdnd^ fourth, ^tf. 
power where the Index is an even Number, all be 
+, becaufe every where an even Number of—. 

And as to tlie place or value of each Species 
that will ea(ily appear by copiidering the Nature 
of edch Dimenfion thereof. As for inftance, fup- 
pofmg the Root to confift of tiro Figuresy as 68, 
then by confidering each Figure apart by it felf 
(which is the mot^ommodioH^ way for practice), 
Let a reprcfent 6 , (that is, '60) and e 8, then 
rauft 35 ftand in the place of hundreds (becaufe 
dox5o=35oo==rf') but 64(±=8)J8=e*) muftbc 
in the place of VnitSy becaufe 8 is ib many Vmts 
without any Cypher underftood, then 48(=3d)i8> 
is really a8o {=6oyZz=.ae) and confequcntiy the 
double tncrcof is ^6<y±:2ae , and thejeforc 
95(=48x2)muftbe \iit\it place of Teas, that is, 
a place forpparder thad that ahve ; So tliat the 
whole Square will ftand thus. 



Square L 2 ttf 




^ OftheNMitnMdCmfoftmBodkVL 

In like manner for the Cubcy a reprefenting 6 
(that is 60) and e8, then muft 2i6(z^6x6x6) 
being reaffy 2160CO (^=^60x60x60^ (land in the 
place of Thmfanisy and 864 (being fn<&fi 8^400= 
tfox6ox^x8r=94'f J rouft be me place firwarder^ 
which IS that oi hundreds^ And 115a (being 
rertH^ ii52or:::6ox2x8x8=:)^*) mull be amtbet 
place firwardety that ix, in that of Tbi/, but 
5i2(s=8x8x8=f') in the Viits place, becauie 
here is no Cypher wanting or undcmood, fo that 
th^ whole Cube with its several parts will ftand 
thus, 



68f A0o^ 




3'4432 



And thus each part in every of the powers mufc 
have f» many places left vacant as there are Cabers 
ttnderlfa>od to be wanting^ and fince each part hath 
fewer Cyphers by onCy it muft ftand a j^acc /ir- 
warder towards the rigbt hand, than that next 
above it. 

And the likeprocds is to be uledinori^ Roots 
confifting of three or more Figutts : Firft, Taking 
the Figure next the /<rf^ hand for ^ and the next 
to it for r, then working according to the Table 
for that power, and all ti^e parts bSng fet in their 
due places and added together, the Snm is the 
power of thefc two Figures 5 then taking thefe two 

Figures 
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Figures for 4, an4 the next to them for e, and 
working as before, there will be the power of 
three Figures, and fo on un^il the fow^r of the 
whole Rjfot bp conypleatc4* 

$7 I 209 Roof 



25 • • I 4'= 50000x50000 
70. 1 2ffft=: 50000x2x7000 
49 I tf*=7ooox7ooo 



..!4«=5: 

8 • I 2aez=z] 
4le*=:2: 



3249 . • ! 4»=:57ooox57ooo 
928 • \ 24f=r:57ooQX2^20o 
: 200x200 



32718400 • • I 4'r=572ocx572oo 
102950 • I 24^=57200x2x9 
81 le*2=:9X9 



«* 



•mrnmm 



3273869^81 1 Sfiart 



i 1 



• • • 



125 

73$. 
343 



3 Hoof 



M^-Mki 



Mtf« 



4'SC 500x500x500 

34'e=s 500x500x3x70 

34f*=5oox3X7ox70 
e* =: 70x70x70 



185193 

19494 
584 



• • • 
8 



187149248 



4'=:57o-f57ox57o 
34'fss57ox570xjx2 

34e':=s57ox3xax2 

£*S^2X2 

Ckk. 



I 3 



AAd 



4S Offk^ SxtraSm of tl^e l^k I|. 

And the like method is to be ufed in the Co//;* 
pofttion of aibcr powers according to the N4tHr€ oi 
<:ach defbribed in the Table afotcgotng^ and ^lough 
the power of any known Root pjight be otherwife 
difcovef d by the ammon way of c$ntimal Multi-r 
plicatibn , yet is it tbut done for the clearer Dire- 
^ion how tQ find out .the Root of any. pow^r 
required. 



^mm 
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C HA P. XI. 

The dBiptractibn of the icoot of a jdqnare^ 

Cabc> .or other ^\mt^ 

I. TPHE Ivfethod..of» Epctr^iSipg or fy^Sfig ontthc 
1 i^oo^ of ^ iivehySc^^ or /econi Power, is 
as followeth. - - ' 

Suppofe it be requir'4'tQ fttd <w^ tjic- Square 
Root of i 190? $. Firft point every c^Ber place, be- 
ginning with that of Vnhs. Vattkt^ (in the 
/zr^ Table, ciiJ^. 4o)->tbc^ggtf^f/^ Square Nmabeg 
that may bednf^in'^iathej^^ im^tioorit) 
bnthe/e/t hand, Y^iik^ kv^^^^j& g^y^ndk 
Root (3) fet in the t^^i^nv.^^ f^^ci^tii^ 
Square (9) from 11, aad . t^ytfie Reii)$iinder (2) 
prefix (9a). the Figuca>o£ the .. next^ toti^ation^ 

and there will l^^^(whiotv-)5 .called tihe^t 
folvend.) v . > \ 

Then double the Qi^kot ^^i^hich malfei •^,fbr a 
Pivtforf to the Refolvend^ J^iiisi^g' out its place of 
Units, t/Ei4t is, 29, in which inquire ho» JofiSl 
the anfwer is 4 times, (and $ fn^t^ J^^ WA 
fhe next Figure (o) makes jo a fuffictent Remain- 
-•'.'••'■ -•■■ • def 



/ 
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der for i6y the Square of 4) therefore pUfx 4 in 
the Quotient, and prefix it to the Diyifor (d), 
and there will be 64^ which multiply by 4, and 
fubftraft the P/roduft 255 (which is called tlic 
Subtrahend) from 290 the Refolvend^ and to the 
Remainder (24) prefix the next punftatioQ (25)1 
and there wi|I be 3425 for a new Hefolvend. 

Again double the Quotient 34, which makes 69i 
for a Divifir to this Refolvend, leaving out its 
place ofVtdtSy that is, 942^ in whvcb 68 being 
contained $ times (with a fuflBcie^t Remainder for 
25, the iSgfMre of ^) place $ in the Quotient, and 
prefix it to the Divifor (62) and mere will he 
^85, this multiplyed by 5 , and the Produft 
(342$) will be a neir Subtr»iend which beiojg 
equal to the Refolvend (3425) there will rema^ 
nothing, Aod thus the ojreration is fihifl)t, iixd 
945 found to be the exM Root of th^ Square 
profofed. 

' '■^ "J 

^^^" • • • • 

24+tf ^ . , . 

^0x^-4^64)^^0. ^Refolvend. \ 
^4x4=^= 2 $<J , . Sifdhahend 



aa-he . 



< • / 



• • • • • 



34ox2+5=:58$)j42$ Refotvend. . ' .\ 

laen^ixe, \::iizdei^^ ^ .;..'i 

'ji ■■; C 

1- 4 There 
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There is another Method of ExtraBhn which 
differi but litde fixnn thAtafcregdinf^ and is per^ 
Ibraed in like manfker » Diviiion ;' otoly putting 
thcjfrjf Rgiire of the Root for thejfi^ DlVifof, 
and the t><Mc5^6fthis Divifor with thc/ecnu/'Fir 
gure of the Rootannext ) ibr Ae fecond Divifor^ 
and to this, adding its firft Figure towards the 
rij^t hand| and to^the ^m annexing the third Yi^ 
gure (tf the Root i fbrtherMrt/ Diviifbf, and fb 
on for all the remainaig Pivifors : And fetting each 
I^iviibra place /inr^i/e^ towards the right hand, 
iind multiplying it by ' its refpeftiye Figtqre, ?iHi 
frbftrafting (as in DrwM) - *? - - 

Tim }n (he £x^« anpe2(t,the 
firji piyVor 3, under fi, multi-i 
^licd by a 'the fhjl fimr? of thei 
gpC* apafuBuraft^ leaves 2. ' 

TiM tf the Double of the /4/f. 
Pivifor 3 (being fet a place /or- 
ir^ri towards the right hand un-i 
der 9) vfith 4 ^fecond Figure of 
the Root, makes ^4, which mul:f 
tiplicd(as inDivifion) by 4,ind 
l^bftrafted out of 2po leaves 34.^ 

Lafllyi ^ ^jirjl Figure of' \ 
^4 added to 1^4 > makes $8, 
which (b^Jn^feta placejforirtfri^ 
under 42) with 5 (the third and 
iafl Figure of the Root) makes 
69 iy and this inultiplkd by 5, > 
fud fub(lrs|^ed out of 949$ j 
leiYcs nothini'. And tjius the Ope- 1 
ration is cwcluded^ and theRoot ' 
thejim< as before.-- — i j 
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fx^a2$(345 
^ •» • • 

i^4-» 

e'8$ 



a. The 
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2. The Method £if£xtr<i^fng the CKbeRo&f^ct 
the Root of the third powev^ is as fblf oweth. 
Let it be required to find tho Cnbe Aoof of 

Firfty Set a point over the 
placy of Units, and from . . . 

thence over evcnr third place, 14^3^3 ^^i($ 
then (by the firft Table, ch^ff 1 2 j . . • 
10.) find the greiaeft Cube -^^^ 
Number that may be contained 2 1 3^5 
in the firjf Punftation 145, 
and that (in this cafe) will be 1 2 5, tlie Root where- 
of 5 place in the Quotient, ind 'fubftraat th(? 
SqHore 12$ from 146; an^ there will remain 2K 
to which prefix the next pubaatjon 353, and 
there will be 2 125 3 for a Rejolvend. 

Then S^re the Quotient, and Triple 0ie Pro? 
duft, (as 5x5x31=75) for a Divifor to the Refolr 
vend, leaving out the two 
firft phccs on the right hand, . . . 
that ify 213, in which the H^^^^^m^^ 
Vivifdr is contain'd 2 times, 125I. .'.,. 
(and a fuffident remainder — — 
6^6^ for 60 the triple of the 75)^ i ^6^ . . 
Quotient 5 multiplied by 4 the 



• • • • 



Square of 2, and for 8 the I $0 

Cube of 2, (each let a plape ^o .. . 

forwarder towards the right 9^, 

hand) therefore place 2 in the " '- 

Quotient, and fet 1 50 (that is i $^oB . . 

the 75 multiplied by 2, the 



Figure laft plac*t in die Quo- $75518^ 

ticnt) wilder 2 ij, and the 
other two Numbers 60 and 9 each a place forwar- 
ded, and tlicfe three Numbers added together will 
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vatkc ^ Subtrahend 15^08, which fubflf aft frcm 
213^^ theRefoIvead abovc^ and there will rcr 
nmin 575 $9 to which prefix the next Punftation 
183 , and there will be a nev^ Refolvend 

5755185- 
Again, S^piore the Quotient and Triple the Pro-* 

dad(^ $2x^2x3=8112) for aDIvifor to the Re- 

iblvend 57.55183 leaving ont the two firfl places , 

that isy $7^5 1, in which tile 

Divifor 8112 is contained 7 . , . 

times, and 757 over (to which 14^3^3183(527 

being put the two next Fi- 125 

gur^s 83, it will make 7^783 — 

zfitficfent Remainder for 7^44 3 1 3^3 . , • 

the Triple of the lad Quotient 



• • • • • 



ji ratiftiplied by 4^ the 150 
Sfiore of 7, and for 343 the ^o . . . . 

Cube of 7, each fet a place 8 . . , 

forwarder towards the right ■ 
hand) therefore place 7 in the 1 55o8 . • . 

Quotient, and 55784 (tA^t », • . 

the Divifor 8112 niiJtiplied8ji2)$755i83 

by 7 the Figure iaft placet in — 

the Quotient) under 575$!, 55784. • 

»id the other two 7544, and 7^44 • 

J43 each a place forwafder^ 34^ 

^d thefe three Numbers added - - >' 

together make a Subtrahend 5755i8g 

57551^3 which being ej«4/ .■ ' . ■ ■ 

to the Rcfolvend, there will . ; • • ^ . . . . 
icmain nothing, and thus the 
whole Root appears to be ex^Eily 527,. and the 
whole Operation may be. plainly reprcfcoted tio 
the vievf as followeth, 
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a e 

14536318*3(527 Root 
a e 

2*1353 Refolvend 



9a* t i >—p=: 7 $=5x 5x3 Diw/ar 



^a^e—^ • — c=:i$o • .= 5x5x3x2 

24c» ^^ — — C5:. • do . r=: 5x3x2x2 

^' I > I ■< ■ 1. n • • • o ■■— ■ 2x2x2 



34?e+34e*+e' =?:: 15608 Subtrftbend 

5755183 Refolveiid 



— ?• 



"•f^"^i» 



j^j ,-, 3:, • ai 12 1^ 52x52x3 Divj(ir 

' -^ . ^-— — ' ■ 

24»^ -^r=:. 5(5784..= 52x52x3x7 

24^> ^sr ..7644-== 52x3^x7x7 

ei = ..••343 = 7x7^7 

3«?e4^5<ie*+e^^ 575513? Subtrahend 



fr^ 



(|E3; IMe^ Jiat itt aS Extra^km T»hen 4l^vifir. 
coKMOt be fmtd Jo oft asonce in ks . 
Dividend, or if it couUty andfe^ there 
. \ JboHld arifi^ a Suhtrahend ffeaier 
than the Rrfolvend, in both tbefe Car 
fis a Cypher m^fi be put in the i^ 
mnt and p^efix$' if- the laft Divifar 

for 
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fir a new Divifir^ and the next Pun- 
Nation added t9 the iafi Refolvend 
fir a new Refolvend. 
Examfm t* Examp, 2« 

^ Z xi^o079 

7^^7025(270 $ €i8'D8'i€>0oi(po999 

2...... 9 t 

^7..*. i8o..«..« 

540 .i 1809. ••• 

540$ 18189.. 

181989 

In the firft Examp. the Divifor $4 is not con- 
tata'd in 27 (part of the Refolvend 270) fo oft 
as onee^ and therefore a Cypher muft be placed in 
the Quotient and prefixt to the Divifor $4, and 
there will be a nem Divifor 540, and then 270 
the /tf/} Refolvend with the next Punftation 25 
will malK '27025 for znew Refolvend: And m 
thcfecond Examp. though the Divifor 18 is con- 
tained in 18, (part of the Refolvend 180) «wre, yet 
if I be prefixt to 18, as i8k; it will be a Subthh 
hend ffreater than its Refolvend 180, and there- 
fore in this cafe alfo a Cjipber muft be put in the 
(Quotient, and then the Itke method of proceeding 
in the Operation muft be ufed as in the firS 
Exarap. 

The Method of ExtraOing the Roots of eitber 
Powers may be difcover'd % obfinrvin^ the Geo- 
ftitution of Powers, (in chap. io«) which (hews 
what manner of Operation e^ci^ Po^er requires. 

If after the working as far as the Place of Vmts 
there fliall vet be a remainder^ the Operation may 
be cont/iMei by adding fo many Pundations of C/- 
phersy (that is^ fo many JMs for the Scmre , 

ilb»-ee*x 



Chap.Xl. KoetofMSfurCyC/iieySct. ^% 

Tbw'^lbr the Cube, &c) as the ddir'd aaOnds 
taky require, and then proceeding as in LiteterJ^ . 
ana all the Figures in the Root bqrosd the pboe 
of Vmtt will ac in fo ma^ DtdmM places, 

llicJIltaGni of Ac aloregoii^ and other like 
O|ieratioas may fiiAicicntly appear as fbUowcdi. 
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fiefilveml 


30 

3 


7 


5.- 


Divifor 


30 
3 

32 


0.. 
4P. 

(J4 


• • • 

• • • 

• • • 


3tf»e=:5x5X5i 
3^r'=:5X3X4x 
? '=4x4x4 


40. 

«4 


• • • 
' • • • 


157 
3 

< 


454 

^24 
'5 


• • • . 

4- 

48. 

27 


4^4 


• • • 


Suktrabewl 


2 


(539 


P07 


Refolvend 


* 


874 


%.. 


34 »= $4x54x3 
Dianfir 


2 


524 
15 


4.. 
48. 

. 27 


3tf>e=$4x$4x 
3tfe»= $4x3x5 
e'==3X3x^ _ 


160 103 P07 the 1 

, CufiP Cnnaht 1 


21 63^1 ^o-jiSubtraDend 


" 




'••b 


1 


• , • • • • •. • 



By comfmng the Composition cjf the 5^irifrt 
and CK^e with the Refolution thereof it will be 
cafie to difcern that the ExtraSHpn if the Soaaie 
and Cube Roots is Qodiing elfe but the undone 
what is done by compifitiony and fo for other 

POWCK. 



ChAp.XlL Root of a SqUi^i^OAe^ &c. ij 

And then as to the Pun^atims or Pobth^s^ vj^ 
that of the Sauare intoTWs, of the Cube iota 
Tbre^Sy and u> in -proportion for oth^r Powers 
(that is, according to the Index thereof) beginning 
alwayesat the Units*place ; and that then there 
muil alwayes be as mzay Figures in the Rooun 
there are Points^ will appear frooa the Compofi- 
tion of the Power : As in the aforegoing inmnce 
780^, if 7, which hath three places in it, {that is j 
Jooojhc fauaredy it will then have 6 places aft^ 
itj &c. it Cubedy 9 places after it, (fc. 

7000 800 

7000 800 



mti\ 



Square 49,000,000, tf 4,00,00 

7 000, 800 



Cube 949,000,000,000 512,00,00,60 

whereby it is evident that the Square of every Fi-* 
gure hath Mce as many places after it as the Root 
hath, the Cube t^ree times as many,^c. fiiitably 
for other Powers: And therefore the Pointings 
are ordered accordingly. . 



CHAP. XII. 

AN Equation is the. mutual comparing of two 
equal Qj^nthies d^rktcv^y expreft^ (which 
are called the nt^} parts thereof) ^nd is ufually dc 
noted with the fign = between them and the 
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fmife QBintities of both parts are called the termes 
of die Equation. Thus as=X'hd^+ei is an Eqoattoa 
in which tiicfmgk Quantity ^ one part thereof 
is equal to the compound (;tontity c+d^+ciy the 
tibcrpitU and the Wmes o^ bodi parts are the 
fil^k QgiatiXM dj Cy d^j and ci. 

An Efiotion Is 1 i. Fitrpix Simple. 
twoicud) t/iX« S ^* Affected ot ComfenuuL 

Kt»fft oefimple Expatiea is that wherein the 
Qnantity foudit (a) is expreft by one power only, 
as by tiic i*, 2^, a**, 4* power, 6^c. Thus 
TO+cssid-he 9ndca*z=zM arefinple Eijuations* 

An AffeUed or Compwnd Equation is that 
in which there arc contained two or more diffe- 
rent degirees or powers of the Quantity fou^t 
{d). As in this Equation 4'4-24'-m^^=:c(/, tbeie 
are three different powers of a^ vii. 4% 4^, 4^ 

Bfiotitms are reduced as ibUo wetlu 

1* By Sbnrftfoik 

Thisi&jperfermed by addbii fome Quantity in 
the Eqoatton to both parts diereof* As for in* 
fiance, fiippofing a to reprefent the unknown 
quantity. 



T0 44iaBC In— Asc U4>4s:9 Ic— -4qe:9 

A dd ' i — b I -fi-fcl— 14 — 4|4>4 ^4 

4s:c— 4 I 4=( 4* ^ I cistf— <4 ]c=:o-f-4 



T6 



chap. XII* of Equations. . ^^ 

To <i<*— <a:2c — a} j <f»— .3 — c»=:/ 



6a^=zy [ a^^f+b-^^ 



T"^^ 



To ^*^-^*?= c + */i I c^ — kpdf-^^ 
Add ba+d^ +i*— ^/i I 4*.+5 b + dS 



* . 



2. By 



This is done hy fMbJiralHngfQme <^ntlty hi thc^ 
Equation firom both parts thereof. - As in the ^l^ - 
lowing Examples* . / i 

From a-¥^snc \ ^a^ + ift%=u:* +a? 
^Hbftr^n +b fb\. a^+2k^ zb^ +a\ . 



From *• + c' +/i=rf^ + J^ f/t* +<^+<t5:/i'i'J!^- 
SHbJh.da-t-c^+f da -^^ cl+f fit -h d + c fa-f-d-hC 



. 4i*^^a;=z fi-<^^f 



i^^-^osidb g 't- d - if 



TheltUstTon of both thefc wayes of F^diiSioM. 
iscvident(byi4bt. !•) ' ' 

And from nence It is Very ap^ent th^any 
term in an Ec^uation is transferred to the other fide 
or part thcneof with the eonftm,Ml^^^^b4t ky if 
its u^n be — then with +, but it +, then with r^ ? 
Aiid thU iS'^ed IriOi^jfirrater • '■'■ /- 

• ! . ' " *" I • • ' » 
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This is perfbrmed ty multiply tni both parts of 
the Equation by fime Quantity therein. As for 
inflance. 



' c a-h t 

by c c a+ b a+b 






d h 

1 db ih 



axicd |i:*cs4* + 4^1c4*fe s= dg ^df 

.This Otews tbc Mediod of reduciijg ^n Equa- 
tion when one or both parts thereof- are exprcQ 
FraSion-mfe. 

I 

Thisis done by divtding both parts of the Equa- 
tion by ybme. Qiuuitity ttKrcio. As, 



hy A dr-^ d—< 

1 d 



. b b 



a' -t-a 



'^heJtUaTan of both thefe laA wayes of Re- 
duftioa h endmt^ (by Ax. i.) 

This (when one pajRt only of the Equation faalb 

a Radical Sign) is done by rejtSing that fign, and 

- '* apcor- 



according tp the nature thereof, SqiiarinSrCttHns. 
jte. the otfer part 5 Bat if botfi Mrts of tffi 
IquatioB have lifce fadicar%is, then is it r^di*^ 
cedj, (ml;i by rej^Si/^ thofc (igns. As, 

The Squares oiia:=ibi ' j i^<t=sc + i 

make arszb^J^ 5 bazsic^+2cd+d^' 

T|ie Sfiores cif y<<t-y» : c— 37 



The Ci^Qf y^ : 4 + ^: r:; V* ; c + rf— &^ 



■ ^■MHM^ 



m*e 4 + b cr: r + <f — , h^. 

This is done by evtraSin^ like RpQt| of bo|l\ 
^plftsi of ^E^iiation. 



The 5^«. i^o^f J of 4»=s3^ 
make ^ = 5 

Theirii^JW^.of4»=^3» 



4 =c' +i 



a^'zzc 



waiSfi^ a ;s:b 



a z=t(t 



a^zs^b +c+d 



The 



both th^ RedaAions a^p^r( 



14 « 



7t* 

) 
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7. By Cmcrting ^^V^^J;!^^^^^ 

and Cquattonsa^ ^«^ iPflVortioi*. 

Asif d;b::dr^:a\b^a,c--rtbatHb:a::a:c 



Then win da=zbd — ba 
by 1* hereof i4 + 5<i=^rf 

^ bd 



by 6"» hereof <t=y^ 



^4.5 



If 334=:a£ 
*tti^ynSilb:c:\dia 



bd:=zda+ba 
b:d^b:\d'J 






CHAP. XIII. 

fht Conifofif ioHf *»i i^iejpgrattQti 0/ 

T ?i7 HEN a Queftion is propofed, let the 
* V V Quantity [w^ be fuppofed to be l^wn^ 
and (the better to diftii^lh %wmn from wS^wn 
Quantities) let itbeicprcfcnted by thc/etrerW 
or fome other Vowd^ and the gtvtn Quantities by 
Confotiants. Then with the Quantities thm exfrejl 
make your procefs by additii^ fHbfiraBing^ nadti- 
flytngl dmaingy &c« according as the nature of the 
Queflion (hall require, until you come to an £- 
quation^ which (it the C^uantities therein kmvn 
and un1(ji9pm be variouHy intermixt) rouft be fo re- 
duced, as that the Qikantity fou^hPy or fome power 

thereof 



chap. XIII. Prefdrdtkp ^ E^ations. 6i 

rthertof may make one part oV fide of theEqua- 
: tiott and what is l^wn the other fide, that k, 

that it may be difcover'd to be ecjual to foinewhat 
i^i^n QT ^mjpriy in order to which Mr.0Hghtr€d 

gives tiiele jSx/e Rules following. 

'. I • ff the Quantity fokgkt^ or any d^ree there- 
of be in Fr^ftow, let the Equation be reduced by 
"^MUttpHcution^ as dire^e^ jn the fbregoii^Chapter. 

LThusif tf »-.<;== — i*^\4,'^ 4. c, then \ will 

d 

da-^icTzzA^ +h^ + db4'di^ 

;., 3. If i^imPA be intermingled with tmkjm^ 
.<^ttaatiti(s kt there be a J\rMfpofitm of parts (as 
liiere is'occifion.) .A% if dor^asna^+b^+dMc^ 
•JAMl hyy^atifpofitm oidc and 4' there will be 

da — 4'=2rfc+<fi.f ^?. ; 

. 9. If theiiilMSpociesor degieeof the Quantity 
fwi^t be mukiplied into any tf^en Quantity, let 
all be 4i^ei to (or divided by) this given Quan- 
tity. M\fba*+b\a^=zz}:, then ^*ij»;(/i«. both 

partsbyj^, tl|i!rewillbe4*;+^4X:^^ . 

4. If it happen th<rt all the^ii^/i Qjiant. be muT 
idplyed iAto any d^iree of that /oii^i&t, let there be 
« depreffm of all (by DMfion) tamhmiji deme 
tfieieof diat may be. . > As ita^+bd*stss^*a*y fiien, 
dhndtni all by 4', there will be 4> ^ A4 ss ^*. 



5. If one ormoreof them be a Sufi Root» the 
Equatioiiiti tobc pi^yed in the refpeftive powm« 
.. M 3 As 



Wb by ft, *«« wiU U'<fe'!r±Jji*:^ , So ir 

yiha:^ta\*^z=h^ then is V:^<i+w:rr3 + <^ 

«r> y< 1* =,y^-.4i*^ tiimV ^- :tfcr4i** , ..aiil 

toi» i== io84S and tifcrefiiie^tt= rb«v=: ' . 
. Here it is fu^poicd that the hwwn Qjiatltfty 
H«S ^waysthc &nr:Si.<Jrii$ 4^^^ .g^nd 
thefdbro wkeri it <iwth tfiefign ^, it i64MdeC4. 
"ft^/^frmaffve by- tra^U^. As i^ii>>-MA«r-si-j^ 
W franff^m M'tbooiitrary figns^. ttete *ilt'te 



)^1NS' Tito f«i!i Jbw^ia^3lJM«iyyk^ 



\ »• 



1 ■ •* ' 







i M k'. 



» g J 2^Poiver 
pj *4->^^: (^ l^- 1.4'^ Fflweir . 

■ • ■ 

.9^f^r*i^ ^0, 'that according to the Method M 

-or 




Ci^p. iaV-'PrifM-aiioh of i'^uatioHt. ^| 
or fiiCl Calumn next thpl^hjim], each Figure ia 
the fccond Calwm diQingi^lh^ tjie tquatim (laU- 
dinga^ntlit in the third C«/wlnn^ As loagaiqft 
24 = ^ + X fhcws this is the teqtli Equation, and 
1 + 3 in the dtfi ColiB^n/igBififrs, that jf the 
terms of the firft Equation be addoi to thofe of 
the fecond, there wQl dienc^ ari£e another Eqiik' 
tion, 2a=:x.-*-'^i '^ut where a figure in tbe 
firft Column hath a paint preSxt, tljire it is con ji- 
dercd as an abfolute Number, thm in the fim 
CoTumnagainft die eleventh Equation, lo^a. fig- 
nifies the tenth Equation divided by the aifilHte 
Number a, and where ihcrr are Fjgurtt in tfte 
firft Column without any H^^ they denote the 
.cwnpiiring of Equations, in 88, ^o ^inft the ^i^ 
Equation lignine that ^'±zsrt.j:^a ariftsbywwfi- 
ring the a8*Equatton with^the sto*.' 

C H A P. Xlvi , 

mth The ufi tbtreof. 

SUCH iei^nJiti^ Sotis oir 'cSiarallm as ftl^. 
Ougbtreamakti ufe of in his CUvis lUathemd- 
tic£ are fo great helps to tlie nieuiary qr fancy, 
;that tliereby itijy lie difcover'd and ,.a£9rehendM 
fwith much more e^ethan can be do^eby jveids) 
fcveral very kJ^k/ Equations i^liich do cither ap> 
pear even upon lUcJtijl view of tlie lerip^ ornpj 
be. very reMilj forin'd by the ainmon OpeHtion^ 
of Aiditm^Skbjhalim, Multiplkut'm, SCC. tbuf 
fappofine there be two quantities, tbc greater 
WfaefeofuA, theleflcre, then, 

- ■ W? TBffing 
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CHAP. XV. 

tjion i^ jatfecteo or CopiHiioiMio ^oaQca^ 

AN AffePed-Qjfodratk Evutiim is that whereiQ 
dierQareonly tim dimrent powers of the 
quantity fought, one whercoi is a iSgK<«re, whol^ 

fid9 






y4 Of the N^urt^^Q. ofAfftBed Book IK, 

fide or Square Root is the cfthcr^ that k, they aie 
jbdi that Che Index or Exponent of the offf is dm- 
ble the Index of the other. As4* +^rf= c, or 
tf<^•^</4^s=^, ipoM l^quatioQ the Index of^i^is 
2, which is the dmble pf i the Index of a (m bA\ 
and in the o^&er the Index oia'^ is d, whiehis tbo 
double of 3 the Index of ^ ' (inda^)* 

The given Quantities which are tmdtipUed by, 
or do multiply fome power of the Quantity fiugh 
arc commonly called Coefficients. As in a^ + ba z=:c 
tile given Quantity b is the Coefficient^ and in 

ma* + ^-j- 4=^ the Coefficients are m, and 

And when the lower power is fingk with- 
out any Quantity drawn into it, then it is always 
fiippoKd to have i (or an Vidt) for its coefficient^M 
in this Equation, a^+a t=: d^thc coeffidevt of a is i. 

Tbefe Equations are nfually fuppofed to confift 
of three terms, Vit^, 

I. The higheit -i ^ISgbeS term, 
.power of the . 

Quant, fought ^ 

with or with- *§ 

out a coeffid' . -o 

enU I := 

a.TheWerpo- >^^ Mddle tcxm, 

wer with its [ .» I 

coefficient. ja * 

3. The term to 

which the o- 

:thcr tvfo are 

eqkal 



ra* 



I 
1 



S 



n 
o 



G 



•gf 



• tr* .^ 



e 



1 



€4 



AbfiUite Quan- 
' pity giv«!f. 



< 



o 



1^ 
iVn4 
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And thefe are the Equations which have (as Mr. 
OHghtr^d exprefTeth it) 3 Spedes e^ialfy afcemikg 
in the Scaley that is^ whofe Indexes of the (^antity 
fought are in Arithmetical Progreffion. 




ly I, Q 



whole Indexes arcjf* ^* ° 



And though in thefe Equations he reckons but 
three Species, yet they may be fuch as have more 
than three tcnx& or members, as the following 
Equation, 

wtf* +4* + ^ii'— C4s=:e* +6* — mn 

in which there zrtfeven terms^but tYicSpedes are 
reputed to be qo more than thr^e (according to the 
Imexesoftht Root or Quantity fought y as here 
2, I 



o)«^. 
I. The M^i^e^ term -^ 



\lf The middle term 



HI. The; third term. 



^ 
tj 

o 

•«-» 
(« 



c 



fth^ Square (<«»), As 
w/f * + <«* (in which 
is 4^, the Spedes , 
with its coeffident , 

w + I.) 

The Side or Aoo^ (4) 

As ha — ca (in which 

' -g ^ is 4, the SpecieSy with 

o I its coefficienty ^—-c.) 

I or gn t/zuV , As 

e» + 6*— .WW, which 

is abfolutel} known 

mt/joHt^ny dimen/bn 

.ofrf. 

N All 



r 
I 



^6 Qftbc^4ifmii,fSK,ofj^t£l^BMk 

All . ti»fe .Eqnatiofls which have . three Spec 
tifiaSyjifceadi^iitttheScale^ bcreducethto tb| 
JFjowv, (according as t^c figns +, — Y^vy.) 

I. :j^4 — 4* = X 2. 4*— Xrf=i! 



or, ^e — e* = X 3« e* + *e = x 



In 4// Eqjiations where tlje highefi term is 4f 

(or the 5^4ye of the Quantity ySflr^*^) 'he proves 

>*bQ $kird te^mj to be x (the ProduO of two . f^Witi- 

;tie5, t^ii^. 4 (thcjre4i^r>and e(tbe/#r),aiMtthat 

.the C<3!ej^ieor.o£ the «a^/^ tcnn in thcfirjl . FoKm 

is ^ (thefum of thcfe two, 4, e) but in the two 

other Forms that it is x (their diiference) and this 

- jbetdoth as MowAli, 




By which it appears of what pstrts each Form 
doth co^ft. -Aiulfiace in theJJnff Form there be 

-two j^ffirmative ^6ot$^ either 6t whidi will per-: 
hrm the Ration \ -he therefore calls fuch asthefe 

'vc^^/^Mdir^ Equations, and though fas (hall be 
fliewn hereafter) ^cfecond and tbira Forms have 
,fich of them a ^Neiatiyc as well as an Affirmative 
*' Root, 



Root, yet he gives an Account of the Affirmative 
Roots tmljf y ao^ $lKfSl)i;c i^^ notice of a 
Fourth Form. 



4. 
or 



* -^7^4:=! ^\\i^ )vhicfa potl^ die Roots arc 



Now having j^?p4 ;^|r'iiif/i|(a8jin:the j(Sr^ Form) 
and X and a giim (as in jhc^A^and third Forms) 
he finds the Affirmative v^oot^* -bf all the thrt^ 
Forms of Equations, ^who^cui <6\tiiiheft term is 
the5'^4reofthie(^antity;)0«(gk : AsfoUoweth, 



3 + i«* 
V4 

2,7 






2 

4 

5 

d 

7 
8 

5> 
lo 

12 



X- 



14 



-Chap. 14. 



;-:^*=:}*»+^ 



-J X 






g!!^^:;::J^i!ie:?inthex^ 7 ^ 

y:4«*-iHrf: + ixsz^'-hi^a in the feamdr .3 
y:ix*4fr:T-^fci:tf IfLVat^^ in the ^Wr</ ) * 



By thefcRufes may' be difcover'd the middU 
Species or Root of any other Quadratic Equation, 
As a^\ #', ^. tiaa iBhea aftoritliiB,ctereixinfl[|)e 
ex^4^eithe.tiaQiQdivei?M^.«^.C|»^ ; ' 



.*J-2 



Rat 
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r -^ ^ ■> 

^M »> ^ M 

r« r^ »^« r» »M%iw, »^ If , 

II II II II n H II ir 




therefore multiplying 
bothby 

r ^ -^ 

Vi ."i ■'■ ^11 " J 
there will be 

t -^ <» 

iIiiyyiiH'Ji! 

11 II iniiiit II II 

! This is the fuMbtoce 6f wh«t is In Mr. Ougb^ei% 
Ciavis wncema&iliiaA^c Equations, 

Mn /ftiriot jurth a d^^erent Method of rdblving 
rteye Equations, arid confiders not only the Fof 
fitive or Affirmathe^ but alfo the Privative or iVe-, 
gative Roots s for fuppofing aa s=: 9, the v^/ve 
of>t may be e/>iber 4- sjior — 3 5 fince -f 3 x -f g, 
or — 5x— *3[nmkep, and therefore Ijothvc true 
Hoots, Now 
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Now (in order to the difcovering the Rife and 
Jintitre of thefe Confound Equations) h« confiders 
tiie finite Equations of which they arc cam/K>/e</, 
and puts each /fn^/e Equation ^()x/^ on one fide 
(which makes the whole equal to o) then nrnltii* 
tlying them by each other, the FroduU will b€ 
equiU to oalfiy As in the Mowing Inftamu* 



L 






11. 






IIL 



«-«M&. 



-<ft, 












a + C.S30 






'T 






<M •4* &t 4>'C4:»^ ^ pS 9 

ff.<f crs9.' 



>!' ' "l » <|l l» 



*mmt^ 



» • 

•■ i 
'I] 



44+Ma*c4+b^:Pio 

ttejfe he calls Original Equations, from t?hidi 
(by trarft^fiiii ihchft term ^)hededHces oflief^ 



N| 



-.s»- 



< tJ* J Jf -I l^ +^^4t^= •-=^^ > 

ixill^ Cai^mc^l Equations. 

To tii^ t6re^ jii-egoifiiiE^tioTiA h^ Hds two 
more 4s ftarticular cafes^ which he calls Simdanj 
Cammcals. 



iV. aaz=n~bc 44 ■ 

V. MZZZ^"^ (UL 






< (t _ > 

44-.04 + ^4~*C.».aT j^ . i^ 3 

aa -t CM -toa 4- ix =j0 j^ >' '^ 

pean that the. firmer &Ur.ufida thefeami ca£r, 
and the latter under the firjl or r£^ir^ cafe. 

Here it is to be obfeinrd duf 4 is not if the 
fame value quite through each £q«t]6»,^:AS' ihat a 
ivhich is fuppofed t^Se- c fiuit^ ^ is im^ thd fame 
with that which is equal to^ but of amtber Value, 
tbatisy aa is not 4^, bttt-tkc KeSangle or pVo^^ 
of two different (f^. Wlw re as in every Qiiddrsaie 
Equation ifrii^aMayesusiddftoMl to be df the 
fame value throughout. However this Metnod of 
•Comfcfition he makes ufe offer tlievbk^tter dijcdit« 
. ring how many RMts theieiarQ in 7t^(mqfOi\pd E> 
^uation^ and what tt icy arc ^ ^^^Sfrnlative or Nega" 
UvCf and what the Coefficietiti in ttch membir ara 
made up of. ,,'.;.. 

And thou^ tiiefe Origimd Equjitions ar^ not 
Utiadraticf, yet- th^ Ma^ i-Be eiifily reduced to 
fiicb^ and the Equations jZtf bold good : As, 



i. Is 



-^ .- 






TS'S? 



g^-Sff ^tf Ht 

e^g. ^Y +?- 

i-^ Srs*' 2v^ 
s^lf' 2 if 2 I 

\i. — J^ — 

die £^M4^ will betome 

^ I "^ t I I 

5,-*s., 7--^. ;,-^> 

I. a* s- 4- ? <»• 

From whchcc it ^is evident that the Etjuitfoni 
ft// hold ^^. Tor in aa ^ba -<ii -^bc —o,zs 
da^badeftro^^ it.'felf, f/^ff*, ^^ ^^4 :==o (be. 
eaufe* ia'rf/i'one of the 4' is ^qual to &, a"^^"f 
iftber the'^farnd miM a in /»^) and-^ftf+^c dotlu 
4/j6rf#d>itfetf;abcing e^«4/'to ^ fo that the 
wfjoUf Equation becomes equzl to o: 3om 
ib —bi^^^th ^hc=,o,. It is- evident.that bb -4>b^ 
and '— «t-fe deftm t\\tmkhc%, and confequetitli 
thcwhdeirtGiizi'to nothing: 'Then.bvfr^ii??//n|, 
Ir in ^or* the' Equations there wiir l)e ^ — />» 

N 4 — ^-^ 



S2 0fth€N4tmre,iic.of4S^^JBook H 

^4 = --k and bh~bh-<b:=:^-^c, that k, 

, T '/ '^ V ^ ^ ^ "~^^* ^°^ ^*^ the fame me- 
thod of rcafoning will ferve for aU the reft. So 
that each Onginal Equation mgy be fuppofed to 
have an a of the fame vahe (whether of b or c) 
quite through, and thereby become a Offodratic. 

Then (putting ^ for the Sum, jx^ for the difference 
of by c takep abjolutely without their fignsj ri&e> 
Equations may be confider^d as foUoweth, 



r aa — >ba^-<a^b€x=zo'\ 

I . Cafe^ that k^aa ^:b ^r.xa + be z=^o >K^.^b^ ^c. 
t or,. aa'^:^a^bc=z(y J 

C aa — ba +ca — 5c := o) 

2*C^i:c<^thatk,aai:.:c-^:xa-^cz=zoyK\^ -^ 
tor, rf^^xtf — k:=o J ' 

f^xa, when bis it-eater's 
that Uy< + xa, when c isi£reaier > 
C when they ht equal j 

. (, or,, ^tf+:^^^3c=z:o . J.. . .' 

^ From;Ae/e Three Cafes it is eritlfnt that M 
Onadrntc Equations have *»>» Roots, as here. 
*, c. And that the known Quantity (bc^ in all of" 
^^o£^''^"^ o> tbo&^Ct! mSipfJ by 

and thereby equal to a, and the*^/6eff power Affir* 
XZ\^f /^f «• of '^<^?ion, or vyithout any C»-. 
<:^Of»rf) if bcbe affirmthe (^bc) the M-* Roots 



have lil(e iigns (that k, both + or both — ) as ia 
theJir/^and^/jiViCales wherein the Coejfident of 
ihc middle tcrmis the fum otboth Roots with coo- 
trkry iigns , and therefore if the iign of the Cth 
efficient be "— {as in the fo-fl Cafe) the Roots are 
both 4-, but if + (as in the ^ibiVi/ Cafe) both are — »^ 
But iffobe negative (as^-^) the Roots are un- 
like (the one -f , the other — ) as in the fecund 
Cafe where the middle term ( — b +c) is the fitm of 
b9th Roots with conrr^ry iigns, and cbnfequeiidj 
vritboMk its iign the difference of the ^)r9 Roots 
(c — b:=x) and therefore if the fign of r (the CV- 
efieiea/ty be — ^, the greater of me riro Roots (^^ 
wiH be ^motive (becaufe in t — b it is <~^, and 
tberefi»e in the Root + b.) But if theiignof« 
be ^-y the grr tf^er Root (r) is negative (imoe is 
c — 3) it is 4- Cy and therefore in the Root — c} 
And iixhcmdile term be wanting or egv^/ to «^ 
thai is ^=:i:, and therefore •—^4^;== #, and 
-^a +ca^zo» 



And fince. 



IqfiChi'l I 

3^lxx + bc:=ii(^ 



3^i 

•V5 



i?l+ix= the^f^ffflof the fiw 
i X.—-1: X = the /(?j(/er J Roots, *, e. 



i7i7i^-bc=^xx 
6 y : ^ XX -f ^ : = 2 JC 



'^ Fxom hence it follows that all (pcffible) Q^aAn 
tic Equations may be refolved thHs^ 



L IM 



8^r OpVtJSfame^ <if^ ^^ff^rf'Bbolrlf ; 

I. rfrf— ^a + hc'±:'o +' ! ^ i V^ :J VC'-^c -' 
ir; as 'X'xa-'^z^'o • i f r^ V : :5fa:r + bt : 

It is >ojr«^*«W^ in the i^nd C»ie, that if *» 
(the .i(if^/*n^0 1^<>y'*^^^^l be wti«tini,i aftiti 

4|id coa(bq«encIy the EquMloa thcope' at Kii^a 
(Mrrz^f^): win hav€-^ft'(rRoDtt <t= +. V&r; 

/Ud<' idi the jSr/i aad ^^/V</< oafes^' if 4- ^^jq±: ft^/i 
thieii will ^i^xx''-^'^=^^^ anibtherefafc inrtliBr 
Jfrjft> cirtb eneh Root .=: w- J-X* and inthc-tWriJ 
=CiVHrtb*it ia thefe icafes if \ ^^ be /e/jf thdncfcr^tlis'* 

^W»''jrfR^«o|si For then 4: <t -*-^^ ivill^bcia wgicrtw^ 
<J(iaQtity;^ and thcarcfbm V : :yt ^-^^'^ wilftethri 
S'^i^cf Root of a ti^0liiv€ -> (^ali(nty:ivhieh'< ctAoot "^ 
b^ foi^c whether tfeefiodt be; Affl^tmaimior HnJ 
^4^vr,. the^ Square cwtlliHii be .Agirmative::PA} 
for infFance, though 9 be a Square Nundxii^ whofi?- 
Root may be + 3 or "^ 3, yet will not the Square 
of either be — p,but + 9. ^ 

And thu>i^ this Equation (and fuch like) 
di^sa -r^ o^-ax^ht == o fwhtch 'bcloitei! tor'thiti 
frfi or /to'i Cafe waadn^ the nmiuti^ term\ 
44 ;i: 09 Jt bczzzi) hath ' oaif. imf^wr^, RoCrt»*- 
i,V:o — 3c: j ^ ' 

Yet are not fuch £quation&~a& thefe ^kbgctfi«r 
H/^^C/^» fince hereby-niay.- be^difcoyfec'dr nbtJ only 
the impoffibility of the cafe jMbpefcd, ^bait' • ilftilthc 
meafure of that irapbffibiJity , how/ir it is fm- 
f^^Vtf, a(Hl ivhat 4l(ilr4rfi)Q" ^OHkhreDti«v> tke 
cafe poffibh. 

Now though the foregoing Method of refolving 
i^cbf^tc Equations is what naturally follows 

fcoat 



ydtttt6m^tti6fame witil h^ wfikHi iSt- f&idia^ 
way of his omiv ^d;tiia<is by addhig tlie SftrniR 
of half the Coefficient to each part of the Equation, 
thereby making the utd^nmt p.iif a cmfSeat Square 
in Species equal to th6 AbJbluU gi/ven Quantity* 
Thus in the feveral^ Fmnf^ whcfeia- haif the Co« 
efficient (2b) i^w^urfA? 

Iff aa '-^'2ht±^ +^. 

Add +bb +Ui ^^b 

4tf — ^d'-rhb^rst^^b^'+^CG m^ 



AA^^Ah 






thenwill ^ rr+^jt V:+55+oc: 

In tMx Equation thif upeater tsSuc of k {thak^ 
^b + Vi'^bb^€Ci)fi-Affirfmitive-^ Bvi^thcieffer 
(^b-^V: +bb ^cc :> it iifife^twte,- hftcaufe the 
Root y : + bb-^^ei )Arffe$&er Hautk ;s&if ^ 

Ma+2ba^=z + cc 



a-t^h 



AA-h 2ba 4-bbz:2 + bb + cc ' " * 

A^^^iaaM I^t4ibk^te^ ^\ak:^lA 

inn r,f ctrnfTflr n - -r -tj . AA 'fi^T^lk'^-hk 
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Hare the lejjir value of a (that k, — b ^ VM ^ccJ 
» jlffifmative but the gre ater ( — b — y ;bb+ u'* 
;si,^: + b + V:bb +cc:) is Negative^ 

aa -^ 2htit=: *-^ cc 
* ^ bh ^~ bb 

■■■■ ' ■■■!■ . " » 

da — ^a + bb:=zbb *-^cc 



<i — . 6 =5 Jt V : W — cc: 
-4.3 +b ^ 



atsz-hbi, V: bb-^cct 



Mb vihich valaes tfa (if poffiblc) that Hi 
^b +V:bb*-^^^ :and + l>-- 'V :W— -cc: arcA^ 
fkmative ; bat may chance to be but Imaginarjf. 

aa + 2^4 = ^-^ c(; 
*t.bb +bb 



^ ■ - ■ '■ ■ 



aa+.Tba + bb^si-^ bb^-^ec 
4 4- ^ = ± V'+bb — • cc : 

■ 1 

Both which values of a (if poifible) are Nega^ 
ttve'9 but ^i&ej^ alfo may faai^en to be tmaginary^. 
For in thefe two kft Cafes) if cc be^re^erthsu 
bby the Equation will be h^ofible^ becauTe bb --<o 
would then be a negative Quantity, : andtherefiafo. 
y :bb — cc: would be the Square Root of a Ne- 
gative whidi cannot be. iince whether the Root 
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be Affirmative or Negative , the Square thereof 
^ill be Affirmative, and therefore tjiefe Roots 
(if poflTible) Vi+bb + cci and V : bb — cc : may 
be either Affirmative or Negative (that k 
iVi^^ + cc: and i V : ^5 — cc :) becaufe' the 
Square of eitlier will be Affirmative ( that if, 
^ ^6 4. cc and + : bb — ce : 

It is to be obferved tliat 4 is Negative in fome of 
the afor^ing Equations, though their Forms ap- 
pears like thofe wherein it is Affirmative^ a$ is 
fuanifcft by the following Operations. 

^a^b 



r—a ' 




% 


+ aA 


I — bx-^a 


+ bb 



— ^ X —-4 — -a^x — a +W 
#i/i^ If, aa —2ba + i&3 



+ b 



-fix — ^4 + ^x 

4. 3 X — <K« + 3^ 



X— 4 +25x— 4+W 

^ib/i^ it^aa+ 2ba 4^ 3d 

v.* 

There is another Method of refolring Quadratie 

Equations, which is by cafting away the fccond 

term, and this is done by adding half the Co- 

efficiettt (b) to, or frbftraSing it from the value of a 

' (the Root wd(noitni.) Thus^ 

:/ putting 



r 












l>ttttkig< 
A: II 



"i. i ' ^" 



II 

IOX2 ^12 
11+ 12 



V:i4 
15 



aa=zee — ibe^bb 
2bax=z^2be — *^bb 
ee — bb:s:jta^j^ba = + a 



'3 



ig 4. W J4 pe,sr +i>^ + cc 



;%5|A<=je fr=6)r= —^ i V:bb + cc; 



putting^ 

^:i8 
iS X 26 

ip — 20 
21 -hbbi 



iSLtcre^f 
I9aaz=: ee ^2be±,bb 
2c iba = + 2^fe >^2^^ 
21 ee — bb nz (la* — 2ba :=Z'-^cc 
^ee.i:=z.+ bb — ce 
V:22 23e=5:,iy:.4,43-rH;c: 



2^^ + 2b4 ,= 

25L1 =,;e* —3. 
27<w£=:ee — 



cc 



putting^ 
ij.: 25 27aa:=zee~2be +bb 

»6,X2b 2fi a4^;5= ^ ^^^ _ 2bb 

^rj +2% 2$ ee ^bb 7=iaf^^2b(i :s=.^.cc 

31 ^%2\t(p:, e^^>c=.^^ y : ^ W^ 

From 



^ 



I^Mi^y ^<ro^- 'f^^^^ ^VMHiHfs^ |9 
From what hath been laid, it is evident that 

foay be refdyedy as fbllowcth. " '• 

> 

■ . '^ ."i' cV r " 

•II ii ;u )l 1 



^ji 



r B .!^ 5 ^1 

•ft -^^ ^ '"?^ 

V II II If 

«" «* s 4- *• g* 

+ +.;• + ^ 



ib^th the greater 
.■^ ■$ ^ !| . 



The 



f 
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« 

* The Equations The <fe«c5/e Roots 

I. Ai— 2&<f=: + «r 2at=z+fji t^:+jff*+4cc: 

2* aa + 2bAz= + cc 24 = —^ V'+ff-^icc: 

5. aa — 2^4 = -^ aatzz+fJ: V.'+jf — 4cc: 

4»Af + 2^tf = — cc 24s=— / i Vr+jf— 40:: 

ForfiDcef= 23 th erefore ff:= i 4ft and 

V :hh + cclx 2:xV: bb + cc:x2 

:=:V : bb + cc: X ^ : bb -h cc : X 2x2 

= : 33 + cc : X 4 sr; 4^3 + 4 cc 



:. t^ : 433 + 4tfc : (= V : jf ■f4cc:>=:V:33+ccau 
And therefore 

'23 i^y : Irtf -f cc: x2 

Then taking half of this i/o»3/e Root for the 

talucof*, thatis, <, - Jt£:lll±£lifii ra- 

ther than a s;= + ^jT Jt V : + i Jf + cc : and fo 
for the reft. 

And for the /% reafon when the 3if 3e^ power 
of a is affelkei ^ as in this Equation ^ 
jffit^i — Iga = + n<^^, if m be not fudi a quantity 
as will divide Ig and i»U without a FraSion, fo 

^t — cz/and ~ssccniay be hteitrs: It 

may beasconvenient(without dividing the whole 
by m for clearing aa. from ABcftion) to icxprefs 
' rodr Equations tfins, . . -^ - 

The 
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The Equations* 

maa —^Iga c=: + ndd 
maa ^lgax=,^ ndd 
man — Iga . = -^^d 
maa + Iga z=z --4idd 

The Multiple of the Roots. 

2ma t=z + Ig i;V * l^U + 4^^dd: 
2OTtf=— ./^ +.y; llgg + \mndd; 
zma = +lgXV.' llgg.—^ndd ; 
vnar=i-^lgXi:llgg^^^nddx 

And then divide the Multiple of the Root by zm 

A. 4^^k'» +lg,J: V: llgg-i-^mndd ^ 
for /r, that is , 4 s= ■ ' ^^ . *^ ^ rather 



2m 






For 1. X2iii = feandy: ^ + rr-^^^ 
2m 4m m 



O € H A P. 



r 
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t 

IN Arithmeticat frogreffioHs ihc terms do equally 
increafe or decreafe j- as,* • 

|> $> 7y ? &c. • increafing^ 
10, 14, 12^.10 &fc. aecreafwi 

In tht former tKft« .kacbhtiriuaf tncreafcy m 

the latter a coffinu^Veb-e^/e by 2, which is cal-. 

led tiy^conmmdijj^erejK^otexce^. » * 

" Aid mverfdlly piittiiig A for th"e^r/f terin, arid^ 

£^for ^' i^^ifTm exiejt bk ftifftrence- the t^ow 

will DC 

A . A + E. A ^ 2t..'A,4 s t kcinefe^fl^v 
A . A-^E. A^2E, 1-^ 3 £. &c. decreafing. 

But tW ihoft y»»^e. and »4A«r4/ Fr^r^on h 
that which begins vVith 6,' as, 

o. — ,£. ^2£, — 3£. ^4if 5^^- 

When it begins with any other term (as A in 
tiiQ former Progrcffions) it is really a Compofmd of 
t^o Fr«|i@ffions j one of Equals (A. A. A. &c.) 
and the other of Arithmetml Proportional^ 
(o. £. 2£, j£&c.) 

.Now 



Now in order to the finding out Iiow to rf/a/^ 
Q_;ieilioi:s concerning thife Trogrctlions, let 

ihii ^iSrft t^tn: 
grweS or lafi term, 
commoa excej's or Jifferetia^ 
Number of teriris. 
difidnte of ijhe fe^ fi-oni aiiatber.^ 
, Isumoithiiitfsmei diaHu. ■ 
hs H difference 6f the" mr. a diid ^," 
J g( 5«m of dl^tlie (er'tiis. 
AB.C.D.&C. '^ Terras fc^Mfl'witii 4 
a, b. c.dAc. Terms beginnin'g^vitllu. 

o. i.s. 5^c. Jpdex^ or Numbers (hewing the 

Jijthce of any (crna from a 
t or«. . 

It p evideitf, from what hath b«n Aid,' t^at 
thctomsof an Antbmetieal ScitisiixTedfingi.Me 
by the eontioual Addhm ; but (hofe-of a Serift le- 
p-efl/'Jtg byi. the continual Si0)-aSm of f (the 
cwj/itin d^trinse.) Tlius, 



4 

5 
(5 




F 

R 

f 

d 


7 

8 
■t 
6, 
5 
A 


7 
8 




c 
b 


1 


y^ 


'^.;K.*JfF.=: ai ==« . 


a 
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Of Jrithmttical Bo<AlI. 



I. 



Suppofing 1^ to be equal to the dHlance from 
a to », then will ^ 



2 — a 

2 — 



d 

H 
U' 



5}. 



zt—l 

-a + ^e:=za4-de 

-et=:a+Qe 

*^e z:za + 6e 
&c. 

II. 



:xe)s=: 



B + b 

C 4- C 

£ + c 

F+f 
C? + g 
^+h 
J+ i 



: 4 • • • 4- N 

:44-e + « 

a-h 26 + H 

a+ ^e +H 

: 4 + 5? + « - 
a + 6e + u^ 

4 + 8^ + « - 



• • • 



tf 4- K 

A 4-ir 

tf 4^ K 

a + u 
a ^ u 
a + u 
a -i- H 
a 4- M 
a i-tU 
a + u 



-2e rr tf + K = 
■4e: 

96 : 



K 
K 



s 4- s ^r. 



2s 



S=f4 4-t«=/JC 



that K, the 5?»OT of the Extremes is equal to 
theiS'i/mofany two termds equidrflanp from the 
Extremes (that ki when one term is as far diilant 
from a as the other is from u) and cocfequently 
ifthe Number of tertos be mW, the Dikblecf the 
mddie term wffl be ecjual to the 57rw of the Ex- 
tremes 
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trcmes becanfc it is ciptidtftant from the Extremes, 
as if the Niunber of termes be 9, then will the 
Mddle term (m)bc<i-f4f orir — 4^, and there- 
fore 4 •«- 4e •«- «*— *4e>(=: 4 -f «j = m /f- m s=: im. 

Alfo the Sim of the Extremes multiplied by the 
Number of terms is equal to twice the Sum of all 
the terms, u^ s= 2s. 



IIL 



If A, My r-tvthen will 2 iVcs i4 + K 
For, i4 : Af v .V: K 
thatiiy AiAte-jMiMiue 
tlierefore A ^Mix:=:M^ A >Le 
tbatis^ A-h F=i»/+ MtthM 



Then, 



2Mz 

o Ik, iiS^ /3/= 



2M:=i X + K 

2/^— .i4 

Jl + r 



I 

2 

4 



I — A 
I -ri a. 



IV. 



If i4 ; -W V N: K then will A + r=JW+ M 

For .4 : -W v i^ : V 

- tbatky A ; AXc: NiN+f 
Therefore A + Nt^ezuN+Ai^e 
thatk^A-^ V ;szNi^ At. 



03 



TheOy 



1^ 







M ?<# Jl 



—4 



T\^^. 



A 4- K— iW + A? I I 

M== Ar + A[— f ' ^i I 

.N=iA ^V — ^f 4 1 I- 
MdL A -^V — jV'l 5 I 1 

V. 






if out of an Anthmetie.'tl Progrcjjisn be taken anf 
Series of eqwdiliam tercfisi this Smcs will alfo be 
an Ariti^mtkd i^J'ogrcjjffij/i, 

As it ^ . B . C . p . if: , f . C . ^if ,./• K.^f. -^ 

then j B '. D . *•' : \tf . K 
wiiJ <A . D . G . K 
(A.E.I 

For fmcebyth^ Nftuxgof Arithmetical Pro* 
irc^^tiy in,e4cp Smes cvcfj tefip 4/iK^oif^ is fo 
inai^y e» ';»2jr^ pr /^> ^h^n .'that next ifll\'i^M as 
thej^ are rf^^?4«^ one ffop aaotliei", thcjeforc peipg 
eqHtdiJtant in each Series every term aforeloing will 
have a /i^e Number of e^more or /e/j th^n that next 
fillowing^ and confequenily have qir^/ Differences 
or Excejjes. 

.... . ' vr. ■ 

If ^ r=: e i^fcrff ;», »f the leaft' term J)e equal to 
thcComrnhd'A'erchce then v/i\l ' ' '^ . 



I ~- 1 

I -T^ e 



'%.. 






u. 



u =zte 
t)ti=ie 



VIL 



« *'»V> 



Chap.XVL 



JProgrefions, 



97 



VII. 



l{ d=^ the diftance of any two terms (as B 
from F) then will F--Bside. 

For I iF = B + flfe 



i-rB 2 



2-^^? 3 






1 — de 



4' 
5 r 



B 



< F— ^e == B. 



VIII. 



From the firfl and /tfconfl^ Seft. may be collefted 
two Lemma's^ by which may be refolvcd. varioHi 
queftions concerning Arithmetical Frogrejfms, Vit(. 

Lemma I. u:=: a + ex; trr^i: or a -t^te-^-e. 
Lemma II. sz= \t x:a+ii:<x ~^ '- 

Any three of which being given, the other tm 
may be found out by the /ore^oi«^/Lemma*s. But 
for the refolving of fuch like Queftions upon view 
the following Sym^fis is very uleful. 



04 




^ntt. M. rlir/torLfaJt Teurnu. , ..^f9 A^ 
ul \Laft (n- GrcateJlTearTne..J t 
c)^l CcfnoriDjffierence ...i vg^ 







r- 



\ 



data 



1l 



..-« ^. 



5. a,t,uk 



7' 



v^. 



Tl^orems. 






_ tiV-\-^ll 






e,tMA 



)S. 



— :^^ — ' 



5 



5* 



rr^k. JET 



^,r,j/ 



< ^z- 



— ZT" 



a^zM 






?zr 



e,%i,Sl 



la 



t. 






r^. 



<;t^/ 



uii.+ 1^— %&s ■•"X ^ T • 



w»— r 



r 






So"" tJiat hailing anuThrecofS 
afore/aid ^anti;tuc*^ipetv the 
J otharTwo are J^ikewife cfiT^eft . j 



r 
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CHAP. XVII. 

Of <Bz(mtttit$X p;osreflion0« 

IN Geometrical ProgreJJions the terms do either /V 
creafe or decrcafe by equal Proporthns or Rations^ 
that f/, according to one common Multiplier or. Di" 
•v^for (the Exponent of the common Ration,) As, 

;t. ^. 12. 24 &c, Increafing, 
32. 1 5. 8. 4 &c. t>ecreafini. 

In the former 2 is the common Multiplier^ in the 
/4fter, 2 is the commm Divifor , or (which is all 
one) V is the common Multiplier . 

And uruverfallyy putting A for the firjl terra^ 
and R for the common Multiplier or Divifor ^ the 
terms will be 

^. ^/i. i4;i». AR^ &c. Increafing. 

A A A 
^' r: a*' a!» ^^' Decreafing. 

In the forma* there is a continual Multiplication 
fay A, in the /^^er a continual Divifion by /I (or a 

-Continual Multiplicationhy ^.) But the mod 7wf«* 

Ttf/ and fimple Progreffion is that which begins 
"with I. As, 

I. R R^^RKR^ 8cc. 

For 



I 



Chap, xy 11. ^v^«^i. 1.^.1 

V9\ when it bqgiRs ^i* aiiy otk^v fiertp (?s 4 in 
tW teraer n^rmv^i it ,Qi]]y cpnfif):? ' of the 
tjffms 91 X]^ letter c^d}r(iif Itipliedhy A. 
, Vl^^M^flfor Itt!(ex^s of •^p terms in this 
^rftter ProgrelTion do make a rank of Anthmetkal: 
Proportionals : As, 

o . ; . 2 . 5 . 4 Sec, 

Whereirf thp .^f/rf/rw« and Siibjhaffm of th6 
Expone^Ps anfwef tp the Hiltipiication and rf/i^i//o« 
of the Geometrical terms, asRx'/l^V'A^ :;= A"^ 
whofe |[ridex (5^ is equal to 1 + 2 + 9 the Iijdexes 
of il.Jl^ /v.>, and' upon this Notion is founded 
the wlple poftrine orLogmthms: ' 

Novy fof- the c/^^rer difcovery how Queftions 
•concerning Geomeirical Progreffibns may be refol- 
ved : Lct7 ~ - - 

'"£f4^or^r/?term. 
Greatefl or iaji term. 
t'roduc'f of the Ex(reme^, ay.fc. 
Proportion of the greateji "to the 
leafi. . -/ > . 

5'«/w of ^// t|ie ProduHs of 2 
terms eqiiidijtanj: from the Ex- 

. tremes. 

Number of- t^rqjs. 

Common Ration, 

pijiance of on<; ^p rm frqm ano- 
ther. 

5'«woffi//th«fer;wj. 

terms beginning with tf. 

Terms beginning vyitn «. 

M^w or ' Nuff^bers (hewing th^ 
glance of any term from<« 
or ti. Theni, 



a^ 

u 
au 
u 



t 
r 
d 



A.B.C&c. 
«.b.c.^'c. 

O.I.2.&'C. 



<L» 



a 
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me. By comparing c*tf^next aforegoiog with 
this, it iscaiie todifccrn, that MuhipH- 
cation and T>hnfm^ ^c in this anfwcrs 
to Addition, Subftraliion,&c. in that. 

Thus, 



o" 


i4 


H • n"** 


I 


B 


4r = 


2 


C 


4r» = 


^ 


D 


4r*=: 


4 


£ 


4r^t= 


$ 


F 


ar^ = 


6 


G 


ar^:= 


7 


7/ 


ar^ = 


8 


/ 


ar^ = 


9 


K 


• 



3 = r')K 
6s=zr*)u 

24=r*)« 
48=r0« 

I92=:r*)« 
384=:r*)« 
7(58 = r )tt 



k P 
i 8 


h 


7 


g 


6 


f 


5 


e 


4 


d 


5 


c 


2 


b 


I 


1 a 


O 



s = 3059 S= X 

L 

Suppofing rf to be eqnat to the rf(/?4wctf from a 
to If, thcQ^wiil 



1 irf s= * — I 

2 '« c=: tfr* = 41^ 



2-r4j 3 

a-rT 4 



o«-G;-r^ 



4-^r 



5 



tf>'» 



r ) ir = — = ^« 
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IL 



A 


X 


a 


-^ 


a 


X « 


= 


• • • 


• 


au 


B 


X 


b 


C= 


ar 


X r)u 


7— 


^ x« 


"** 


4tU 


C 


X 


c 


Jn: 


ar^ 


X r')H 


r=: 


4 xu 


:=: 


au 


D 


X 


d 


= 


«r» 


X r^)u 


=c 


tf XH 


;z: 


au 


E 


X 


c 


Ciz 


at^ 


X r^J« 


zzr 


a xu 


zn 


au 


F 


H 


f 


z^ 


ar^ 


xr^X^ 


;'7— 


A XM 


7"*? 


aa- 





X 


6 




ar^ 


xr"^) u 


sz: 


4 XU 


T—* 


au 


H 


X 


""^ 


ar^ 


xr^) H 


:= 


a xu 


"•~ 


au 


I 


X 


• 

1 


— 


ar* 


XY*) u 


s= 


a xu 


rrr 


au 


K 


X 


k 


= 


• • • 


xr^)u 
• • • 


z=: a xu 

zntax tn 


• 1^ 


au 




z 


m 


• 


ztau 



III. 

HA. M .V ^t\itnviiXiM^:nAK 

For fince A: M :: M: V. 

tbatis ^ A : ArJ CMr 

, A S:: M.JM 
or A : ^C ^-^^ 

r \ Lr 



therefore AMr = MAr 

A 

z Mr^ 

r 
tbatis Ay 7=i MM z=z jyn 



or i4-* 

r 



Then, 
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Tfiin, 



I 

2 
? 

4 






il 



^r 



¥cx A'. Mi: N :V. 

thaXky A '.Ar'i: if i i^K 

or i4 ? — : : A : ^ 

r r 

or il^ = A— 



tten; • 



;w, jv, A. 

M, Hy K 






i4, r, i5/. 

^, K, JV. 

> ■ 






5 

4 
5 






Y*- 



V. 

f If out of a Geomenvkal Progrcjjion betaken any 
* ScriesoiEquidijUnt terras,?/;// Series will alfo be •-:. 

A&if j4. B.C.n.J^.F.G.ff.I.K &c. ^ 

tA.C.E.G.I 
Then } B . D . p . H . K 



will V 



D 



iC 



Tr 



' Fop in each refpcftive Series the terms bgifli 

■equUiJldnt there will He the' fame r^, that i's^J^ 

fame ration apcording to the diftdnce of the term^ 

in each Series. As for iriftaiice in the /^/J Series^ 

;4 ; £ = Ai^ or r^) :? :; jS : J ^Er'^ or r^) £. i 



YI. 



. If I 



I 



*; then wiir 

y* 2 



2 

3 






4 1 r•vi)«==:^ ' 

• • • 



I 



^ If .^ == the diftancc of two iterms from dne ano4 
^her (as B from F) then will It) B == r* ; For ; 



I • * • ■ ' 



r rf-) ,2 






Lt^IS 1.5 1»^)i.'i-B 



^ ■n*'fi 



'Hnatiy <jeametru:aJLPro^reJ^on 
Xii£reasui0, as, a . or. arr . arrr *r or 



[r\ f2!.,t 



da.ta. fu^ T/m, 



V^ntvtt/if 



r.C 



:& 



,ri;sUA 



Infmitefy contmiui.ttntiUffLa/i ar 
Lea/t TemK^he. -=.0 , . 'Thetv 



da*a <]uifu. ThearerrT. 



Demon/i: 



S, r, 



*/IJ 









'31 -fe thM^Sumt df^sueh. ftxi^efiun- 
'AinffnittU Ccminutd, it but a~ 
'\Tinite ^ 



ijuanitty,. 
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CHAP. xvm. ^ 

f OfJinttaitt (itffomtttifaX i^jogrcfSdniu 

A.N //?^^<r Geometrical fro^e^H that which 
[ is i/ijWr^// continued,' oir wKdfc Niimber oif 
terms are /jjfiwfe. • •. •• *. 

1 . If the FropoHim of the terms one to another 
be that of Reality (that4f, at ; to i , or Equals) 
or that of Mapfitf Ithatk; tf the firji be tt> the 
fecbnd'f thffe0imd to the tImiiyScc. as i to imre 
.tiiaiv I, orif thc;t(^rms^i(^^2iziLi/^. /nf)'f4|/e) it is 
evident thatthe Sum of tlie -Terms in both thclc 
cafes^mufl be infinitely greats For aa infimttf Num- 
•ifr of fg«<«/ Quantities muft nc^ds be hfimte^ and 
much more that of Quantities nme than equal. 

;i. If Che i'rtff «tm be that of -^y»»i/>(^rA^^ 
if the )?r/? be to the fecond^ the /^w«i to the 
ttiitd^iic: Ait tiidefi th^mo^ev or if the tern* 
doc9nnnMAlly demeajeXrhcnyvMl tl>e Sm he ^, 
finite Number* For nnce the terms do continualfy' 
dkcrtaje) tfum ^U tl^ Sui9f be a jinirc Numhen 
For fiijccthe terms do continually decreafe the laji 
or /e^jr term >viu be. infinitely finally * or Jn ^if^ 
Mthingi and iincc {Chap,'^. Toefr. 9 J in^7fff Pro- 

gtefHons iecreafing ' ■ " ■ :i±:/ thcreforein thofc 
that are znjw/fe •*——:=: ^v^ill be ■ ■ =: * 

rti«*7V , ^ =r J. Thus, if a*b*c.i &c.^ 

♦ • - P- then 
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then will Cpwft^?:^ ^t) 7^^ ^s z=za 
+ f +c 4. rf See. .Or by the fame rcafon fincc, 
(rt«;.8. T7;w.90 ^^'3^ - =^— ^>thcre- 
fcff in ifi^wVe Progrcflions it will be 
dzli^^ - / -0 tA4J K, :a==^>^°<* tiius 

1 A — iy "* ^^ 

(C>4|p. 8. Tbetr. 90.f3 = * "~ * **" "J^"*'* 

V 

ProgreffioM Be y^^ CSX — « Jft^ »f 73^^ 
* -. So that tlie 5WI of an fijNtf Number of 



r— I 



term* cont'malfy decreafing ki tCwweh^/w/Propor- 
tion .will be a j^ifte Number. #". W^. D. 



3. If a Nombdr ^fven («) be continualty divbied. 



2 
3 






dec. 






— orrr 



I 2 



T 



) 



.of the 
j>Numb. 



o ^ 



5 



3 . ^ \^ivc« 
If 

"? '4 



&c. * &c.^ 



If 



If of the Number ^rue/i (ii) there be taken 

•^ i i &c. that h y if it te cpntiniwlly 
S 4 5 
MuUtplyed 

f 

^ - -• "^ ■ II - -1 

or (vrbicb is all X)ne)a>nttii|ially 
divided by 



S^ wpl^ vajov ^^-IvJ* uo|;t»^ia|M 



? i 



' then wiH 

11* Ih 1 *« I 



« I * 



«• i If ' H U 



w^ 






H 



18 



U 



Ii 



-A ■ nic5«mofalltlie "terms. 

The truth of , this Propofitipn is .evident from 
tliitiiex^ aferege>ing. So tliac if the Proportion 
be that of Jmmrity^ the Sum of the whole Pro- 
gremoa infaittlj continued will alwayes be sl finite 
9^tity .* But greater than the ^antity ^iven 
f«V if the part taken be more tliani thjcreof^ 
♦ Pa /#r 
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fejrer if /ejflJr, and equal \i equal J. And alwaycs 
as r --i I IS to I, fo is «, to the Sum; that k, as 
the vatm (or ' mtahtt by which tliat &veH is 
confinually divided) left by an VmU is to an 
VniU fo is the Number &ven to the Sum of the 
jr/;(?/e Progrcilion infimtetj xontinued. 

4. If Wo fuch5er/e^ or Puifgrej^rts be dmpom- 
ded, that is^ (for inftance) if there be taken -i 

I 

of one Quantity {A) m^^tipliedin^a•- of another 

(B) and again j-of that part into — of this part, 

^ ^ c c \ bb cc bbce J 

^nd fo on in^nitely 5 or* (which is the fime thing) if 

the terms of the one Series f "^ +n ^*- bbb^^' # 
be refpcftlvely multiplied by thofe of .the other 

(J, + I, B^ ^ B Scc.Thc Sum of this compamid 
c cc ccc 
« 



Progreffion 4 * — ^^ "^ S "** cc ^^ 

- I I .„ o r ^. AB AB M ^ 

^ w . ccc ' fcc ^/»cc ^Wcrc 

Will 



AS 
will equal , •— • For'heretheCbmfwxffi/ of two 

<;^ntities(as a( AB) is contioually divided by 
the Ratim be^ of continually muitiflied by 

^ y whidi is a Proportion of Minority* 

<. If a Scries f -r ^ + ir^ +7r, ^ &c. ] wfaofe 
. ^ \b bb kbb J 

Proportion T -r J is that of Minority to be 

compounded (as in Fn^. 4.) with another Series 

ri B+- B + 2,^ 9&C thatis.Bz ^Ecc 
I J I ^ 

+ Pccc &C.) vrfiofe Propoctipn T -r J is tljat of 

Majority^ an4 if c be lefs than b^ in this caie (not- 
withftanding the Sum of the latter ProgrefTion be 
in&iite) the Sum of the Compound Progrpflion^ 

(•I ^-R ^*5;^B&<:,)will be finite 
for berdn tjw.PIroportion ^ or -I-^ is that of 
Minority* 

6. But if c be equal to or greater than b^ 10 
tWs cafe (ArPrbportidn •-bdng that of .Eqvar• 
1 P 5> . ' . lity 



t . . « .3 



' ' I 



V 
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Iky. or Majority) the Sum will .be in&ute (by 
Frot' I.) 

7. If of a Quantity given be taken *^ of tlie 

whole, and then ^ of the Remainder^ and fo 

on infinitely : The parts thus taken \;dll equal the 

whole. As if -J = — , this-bdng taken away, 

2 r 

the firft remainder will be ^ 5 An4 — of this bc- 

ing taken away^ the fecond Remainder will be 

i of the firft, that «r, -2 x^i And -J of this 
) 3 3 3 

being taken away^^ the third Remainder wiH be 

^ ofthefecond, that is, ^ x^ x ^. Qriuti* 
9 ^3 3 3 

yeritlly thus, putting * ~i sstf, then wilt the 

Remainder be -^ • Fdr the whole being -r = f 

the Remainder is -• — -r. = -*^ s= *£ . &> 

bo b b ' 

that taking j of the whole, the Remainder is 
^, then -J rfthiiis-j^^ =s jj^JWdthrBe* 
nainder -- x -j = « , and then 4 of this 



\ 



$cc^ Now air isrto i, fciiTr.<-n '^Ha'^^'^^ 



If ee. 



e ee eee 

d-bb bbb 

4 ^ r? + Sl> &C, (c^ch term ifl this Scries mul* 
b bb bbb ^ 

tiplyed by ^ being rcfpcftivdy cijual to each id 

that) (by conftruftioo ^ being Tefi than i.) But 
c ee fee . ^^^ . . i >- ^ ^I^m 

ffor '/ ^ = ? — and *S32 ff + i) Acre- 

forcf : I :: e (thcSum of | + ^ + £» Sc^O 
: '— =^ = I (the Sum of |- + ^^ ^- '^^^,&c.) 

%. in like manner, if tn^ Proffr^ons be fo.^wf- 
^lufei^ that of the two given Quantities A and B,if 

of the Quantity A be taken -j- of the whole, and 
then ^ of the Remainder, &c* and of the other 

Qpanttity B be taken y of the whole, and then 
• ■ ■» 

~ of the Remainder, dd li^tHHiy The whole 
c 

p 4 Seria 
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Scries will be = ^ J — AB. -Fortfaefirft 

ih: — f-fr-l 

III 

Serks will be by the foregoing y +^ '^bbb'^^' 

I d 
ind the I^ttrr (putting c — i = rf)p= 7^+"^^ 

4! ^ 4. &c, and when rcfpcftivdy Multiplyed 
into ' each otter wj5I fo^m ;tlus Cwfound one 

' ^ '^ ^t' '— ^ h* h bv 

the i;"" of this, is a Proportion of Mmritjy and 
by the third, to the fum of the whole Pngreffiia^ 

' i dd - dJd' 
» ^ to J. yher ?fote a$ rf. i : : j^ +^^ ^gj^ 

f» €• (L 






CHAP, 



Chap. XIX. 
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CHAP. XIX. 

POligpaai or MulSangular Numbers are the Sams 
or Aggregates of a Rank of Numbers in 
Aritbmpteal Propeffion from Unity , and afe (q 
called, bccaufe they reprefeot the Number of 
Fmts^ that aire required, to $11 fuch^ regular Fdl^ 
^ons at equal di^inces on Lines drawn parallel to 
the fiJa of the Figure : As, 



• • 



• • 



&c. are Triangnlan. 



• • 



• • • • 

• • • • 



and are formed thus, 



d*c are Qaadraugulars,^* 



No. in Ariib. 
Progreffion. 


Sums added 
from I. 


Poligoiu 




i.::' ^3><^ ,10, ^c. 
:* ^ 2 1,4,9 ,i^> ^<^- 

1 S 411 Ai 5)28, 6*^ 


Triangulars 
^adraog. 
Pentangttl. 
Hexangul. 



Hence 



^ 
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Hence by Infpcftioa, thcfc two CJbfcrvatioiis 
arc evident y 

I. That tlic tmmim DiffetetKe will be always 
tqual to the number of Aniles Icfs two. 

2* That the fide of the PaligM is e(md to the 
Duoibcf of Icms which compofc the Figure. 

Tliarcfore putting d zn Common Diffcfcfice. 

II = Number of Terms. 
/=r Ltd or greateft Term. 
Z = Sum of all: the Terms. 
p c= Poliffitk 
a = Number of Angles. 

We Ka?e]>^ ^^'l ^ ' +* ttoiverfiUy. 



DEMOKSTKATION. 

• Since every Poligm is the aggregAte of Numbers 
in Arirhmetical Progrefm^ whofe Srft l^rm i% 
Unity, by Vertueof thefccondLcmma,*7/;^or'. 8/ 

Chap. i5. f r= — ~-^"» and by the firft Lemma 

|=r 7^x^—1 =:::i -ind^dy which fubflitutq 
in the piice of / in the former 72;«rfw of thq 

14-1+ n/-^ d X'-n 
raluc of j>, and we have — ; 9 



, : p =2 ^ — ^— + n Uniyefrally. g-e* d. 

And 
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And becaufc d is givca (by Obf, i.) in cafe its 
Value be fubflitmed in this Ocucral Theorem^ wc 
nay deduce particular oneis for eadi Poliipru iVs 
in a 



Triang. 
Qaadr. 
Pentan. 
Hexaa. 



C 

d 



9 



II 



^nn + a ^ 



lUI 



<J ^-- -, .^ ^. <• 4/. 

I aiMI — If i • 



n 



&c. 



awn — II 



toTtf/. The eommn D^erence in a Rank or Series 

of Potii^ns is always sc JlZl?, which haw the 

lame (ide, or are Compofed of the fame Dumber 
of Terms, Therefore, 

By vcrtoe of the faid Lemma's (The^p. 8. Chap. 
16.) Che fnm of any foch Series o r Rank of foli^ 

^oitdl Numbers will always be =a: ■ '^ ■ ' ■ ^~^ 

-= ^w-^^/— . x—y^ Unifef 6Hy putting f =3 

Greateft or Laft Term, and 4==: Angles of i% 
Then 4 — 1 = Number of Terms, and »=: Firft 
or Leaft Term. And if we fubftitute 4 in Num^ 
bers iothc Equation, we have fuiticalar Theorems 
iior any Series : As in-a 



triiflg. 



'tis X)f Pdi^cnd Numbers.. Ba(AIL 

4k 

Qiudn i 




Est becauTe n may not ajways be girco, fiooe 
wc find /> = y^""^7""'^ , if wc cow^^-tfj the 
i^^4)r< ^4$ is dircAed F4^e 85. Ci&ii/^. y) we fhall 

f nd n (=? fide of any ?^gm)z:z ; — - ^ ^ ■ / 

WoiTcyliftlly. And becaufe <^ is given by (Obf. i.) 
if we fubftitute its Valae^ we have pirticular 
Tomem io th» Cafe ^ikcwifc. Vi^. laa. 



Quadr. ( 












Peota. 



Hexsn 



4 









— l4-Vl-h8/»" 



1! 



I 




Hihs 



i 
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Thos having ftevwd heiw from the i*rf# given 
to find the P«%«, or iism the Po/iertjo &»< 
the jMe, walfotbe iiw ®* ««y Seno or Rank of 
/la«/4r P«/U»w from « i-'few/. I IhaU ooi* give 
one VmvOfal Thtorem f^t. finding any 7>j4*m^ 
rirtumdal, or other Nambict widcr-mieptiOBed » 



4.A 

SI '•<* ^ 



I. Unity — i,i>i >« >« i» r | i_^ 

2* Rocjts or Sidcs-1,2,3 ^4 i$ ,0 

5. Trigonals M<^ >IQ >*$ 921 

J 4. Piramidalb i,4»«o>20 ,95 ,5^ 

c Trig.Trigpn.— i,s,i5»3.5 v':^,:*^^^ 
^ 6. Trig. Piramid.— 1,6,21,56 ,i25,252 

i 7. Pira. Piramid. —.1,7,23,84 ,210,452 t "S ^ 

: 8. Tfutri.Pifam.-i,8,3^»i26,350,7p2j^«^ 

To find 4n> of vMch, if wc jJat the Koat of 
1 5/rff of the given Rank = r, and the Number or 

Fltice reqatred =: n, and r + n:zzm» T^JC^, 

will produce the fame. Examp. To find thefth 
, Piramdalj bccaofe r :±= 4 and n= s *- *» 2=^ 9- 

; .: , X 2Zl3x ^-:=i x^-Tli = 35, the Wr4. 

r 123 

wW^/ fought ; talking Notice, fo many JMembert 
a( this Theorem (continued if need be) rauft be 
ufed, as is the Root or SUe of the given Raok, a9 
HI this Ull Cide ic was 4 -, and therefore 4 JHem- 

. hers produced the Number required. 

' Where- 
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' wherefore iiiice the R^s or Sliis of fach 

tnc Mrm5fr ^ Members to oe ilfed in the iWfm 
for finding any Namber in fudi RjmI^^ is Kkewtfe 
ci^eo, flod thereby me have partleuUer Tbewrems 
fdr e^ery iUa^by OMdtiplyiiig Utch-Mtmbns : As, 



Itnity-J^ 
Sides — 

IVigoD. 



/I 

WW ^-^ ^W 4-9 



" ■ ■ I 



MramidH';;!^:^ ^'^';^^^- - ^^ 



Tri. Tri. 
Xri. Pir* 



w^*— 14W 4-7rm' — i$4W+iao 



24 



w*-2ow^4.f<<w'-58ow*+i044w-7io 

■ - 1 ■ ... — ^ . — — 
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CmL Since every Number in any Rank is the 
film of all the Numbers in tlie preceding ittfitit ^^ 
f^r, it ti evident we have the fum of any requh^i 
Ranl^j by finding theiVivm^f/ in the next itm^ 
fo far. 

Tlie Demonlhatm of this Vmvevfal Jievrem^ 
would be too i^rge for this place. 



CH A P. 



.Chap. XX* o 4.ZJ 

C H A P, XX. 

Of toojbtng b? tti0 ^fponanftf ana Ccm 
gffictentf rf 0ttantitiM» * 

I. T T is evident frdm Frf^c* f oi , Chap. i7» That 
X Mdtiplymg or Dividing of P^wers^ may be 
done by Aiding or Subtra^ng their Exponavts rc« 
fpcfthrcly : As, 

or IV^-fbyN'^*-' orlT-^-t-by^* :=:2C-^J 

« 

A« tfkewife from the t^ulh f»r Additbn and 5W5^ 
trahion of iC^ec/Vi it is evident that, 

4iV— 32V= W(*4N + 3^i± 7W 
or 7iV— .4A* = 3Ar or7iSr+4Ars= uA/ 

therefore put t^ = any aflumed Nnmber, 

n = its Kxponant, 
n riiits Coefficient. 

And thereby we have a more General way oi 
Expre^ng any Increafing or Decreafing Ranl^^ or »^- 
fies of Poweriy or any fheorcm raifed from the 
Aggr^aHs^ SubduUionSy JUSangles or ^«o/«r, of 
fuch Air/oififif/ or Fower/, and a iborter waj of 
perfortniBg the fame, then can poflibly be doDc 
by the dtmmon way of Notati$n. 

Fqr 
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For by Ibis Method 

may rq)tef€bt ' 

orK» Ar4 A-f AT*' >*^„J:^< 5 
ori^* A* A» *» 3 °"~ C «^ ' 

Or 2V-»Ar-» + « Ar-tt + »A^**^^. . 
may reprdieot 

ory**Ar-» s-^ N^ V5"<— ? 
orAr-:»Ar** ^** Ar*») g. • <— $ 



Or N* K"-"' A»"* A'«*^ 
may reprcfefit 



oriV^ iC* iV^ A/4 C!»f^^ f 
orlV' IV' A» , A^^'i ^ C * 



Or y*nAr-*n*'2\rrtt**iV«*5 
may reprdcnt 

orAr-4A'-f ^-** 
otA^-^A;-* A7-3r 






&> 
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2« So io the Caft of the CoeffidentK 

tiN 4-^1 (ii 4 iV 



Or nN-^N^ Cff— il^ 

nN 



niv— iV' Iff— iiv 
nN^N^ A7> — A — aV 



And fo it will be ifi cafe 27 be rrifed to tily 
Power ; As, 

Or nK^ — Ati -^ ^ ^^ u — 2 A* 

g* Likewife it is to be noted. That as (0) is an 
Arithmetical Mean between an affirmative and ne- 
^4^'t/r Number of equal difhiDce from it, by Vcr* 
tlieof Cbafm \6* Seda. Sb (i) is a Geometrical 
Mean bet«vc$en an affirmative and negative Fower 
of equal diftance from it, by C/r4^. 17* Sec* g. 

—3 • b . 3 are Arithmetical Proportionals^ 
H*^ .1 • A^ are Geomarical PreportionaU. 

And canfcquently from the laid SeSioHs it is 
evident, any Power With a negative Exponant is 
equal to unity divided by that PoKper univerCilly. 
For fince, 



1 
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iV"» • I . itf» zrc Gem* Frof9r^ 

« 

Hence it is •bvimy thatbeeaufe, 

JV» . i^» . 1 . 2;i- . -^ arc GwOTrt. Fy^. 
Aud 2 . 1 . G . •— I . — 2 arc Arithmet. frcf. 

and the proper Exponants to thcfaid Geo.Frogrcf. 
it may therefore be thus exprcfl , oj^. 

ii?» . i^* . I . /^*« . 37-» 

Or more generaUy tha& ^ bccaufC} 

And 2n . a « o • — n • -*2d are Aritb* Prof. 

and the Exporumts of the faid Geo* Prog, reipcftirc- 
ly^ therefore thus properly noted, vis^. 

4* Again (putting r =: any R^ to be cxtraft- 
cd) becaufe, 

VAr^« . rv^A-n . I .^ . -^^ are Geo.Fro^ 

And ^?. -H.,©. --1. — if are ^nVi&J'r. 

and 



Chapes:. Coe;^i€m'cf j^dnu^^^ - jj, j 

and the refpcftive Exponants of the faid Geo. Proi* 
It aiay thcrilore be thus expreft, W^. 

, For fince the Bmbllngy Triplingy &c. of any 
: Exponant is die Squaring^ Cubing, &c. of the Poir^r, 
fo on aie cofntrtry; the taking 4, ^; ^c. of the 
Expoiiants Js the cxtraaing the Square^ C«WcK&c. 
Root of thai Fomt : And therefore, 

Corol. 1. »VA'a=:A7 or — i-^ =2iV"*f 
^* «^ I - m 

3. j^ =Anx ^3ttA'n-m 

5. Putting t = to the Number of Terras of 
lH>e Powers •, as, An + Kn ^ jva ^ iVn , ^c, the 
whole Rank \vill be f Ao . 

But in cafe the faid Rank were Mltipljed each 
Term into other j as, 

A'" X A'^ X A^ X Att, ^c. 
It will be = A'" univerfally. 

So ia MHltiplying the fcvcral Members of an in- 
creating Series iato each otlier ^ as, 

A>xNn + * xA'a-'-^x A'n + 3 x cSrc 

The iribo/e S^'/ej fo multiplyed will be =A^'° \^ "'^ 
or from die 4* of diis ssx 'VA^atnta -t univer- 
fally* "^ (^2 P^- 
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DEMONSTRATION. 

Since the Exponants are n^o, n+i, 4-2, 
ni-g, &c, =to, ^ ^Ranl^rfmmbm inAritb* 
Prdg* whofe firft Term is c, laft — t— i, and 
commoa Difference = i, by (Cb^, i6. Lema 2,) 

the fiitn of fuch Rank is — ~; but tn+ 5^' 
=: film of the Exponants in the Series : Thejre£m 
i^^Lz} ^ ExponanP of ^ af^r fuch MUfipika^ 
tim. q. e. d. 

Again, if the Series were a deereafng one) as, 
A*« X A"" ^ « X A'» • * X An • 5, 6'«- the Expmant 
of Ar,by the fame Method of proceeding, aftor fuch • ^ 

Mkltiplkation^ will be iS-lSJ-* or 'Vi^** '" *• 
tmiverfally. 

Likewife in cafe die commm ttyftrena be more 
than Vnitv^ in any fuch Series put it :=:: to d : Then 

^'"-f'^*^ wiU be the Expiauwtstf N refpeftire* 

6. To put this v^ajf of Notation in pr^ftice, for 
a Spedmen of its Ufefulnefs and Untverfality, I 
(hill firtl demonfirate after the common wajy how 
any number Ky may be divided into two parts, » 
the/fjjrr, and j/ the ff eater ^ in any giTeftittftf^y 
as m to n, i^nd thofe two tbe^ems apptjf to thti^^ 
vilf 



*>»■ . 



I. « 



ChapXX. Cdeffieients df j/^0Miities. ii^ 
•: « = — scLcffer. 

3« /i— c=» 

'* m+ii *^^ 

Therefore^ if wcputivt4-«=^> thetwoTkt- 
f^mr will Hand thi», «= ^ aod ys: ^ , con- 
fcqueotly, if they be raifed to itiy fower what- 
foerer, they may be exprcil thus, x^ s: — ~ 



<fld^n=; 



«»iV* 



jO • 



And though the Exponaat (n) may be taloen in* 
definitely, yet if it were but (3)» by the cmmm 
way they would fiand thus ; 

mmmKt919 



Andnisss I 

q^ g^ 7, From 



U? of working by ]^xf<mm/^^P^l^- 

7. From the aforegoing r»o Theorems^ namely, 

« r: ^ and ^ =::^, we max find « and jriin- 

dcr feveral (ftber Conditmsy a$ weB as ia a given 
/Urfo: Such as, . 



y" i x"* = J>^ X a^ 



And (hall always be in 
a it/rffo of'w to ff, which 
as well as the Exponants ■ 
aod ? Tivay be faken Jn^- 

JjJIJ^ B ^ ^n ^jiniteljfy only with this ci«- 

^m / .— « ^^^^^ ^j^j^ ^ is always fup- 

pofcd tefs 'thfp n io'both; 

%in *~— "^ »— • 



&C. 



• -- i 



J ' 



But then iti^ noti every indmdual Nupbcr that 
is C4p46/^ of fuch DMjtott 5 but by this Method 
weh^ve a way of . finding I/, or fiich Numbers 
as .are* For Example, 

T.-^ery x and / 5;fo.diat ac» rCj'^'a^i* •j', as 
w . «. Then by the (5) of this. 



put n—^nrzr 






iVa:«^ = 






ilfliverfdlly, 
Hius 
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•>■•*•' ^^"^ -^ ^ -J. 

Thus haring found i^, or the mmber capable of 

fuch Divtfmj then — r=: «, and 'i- = / , the 

two Numbers fiuibt^ which will anfwcr all the 
Conditions of the Queftioa. > 

Note, If it had been tx^ = >« .: ymn^^:,;,..^,; 
(L e.) putting tzz amy Number of Xerms pf «. 

Again 2. Query » and y under thefe Condttiom 
>" — «« =>» X x"* aad r. j^, as m to ir. 



I 



Then 



Hm 2VTBI —mm \te_ „n j^'n w^ Kn 

1^ tB^^WaaMMPM^ 



^amn^m .^ jSnm^n ;-; n^.^ ^»ai« 



^Att-m X »« W" .^ *TMtl-n» 



n^n^ 



.: iyr—ryi 



an-m^^m f^-^fjjvii 



rPm^ 



Unirerfal. 



Thb — = «, and — =y to anfwer the did 
Conditions* 

9. Query ac and > : So that a" + ac**' rs>» and 
a: •/ asm torn . 



<i4 



From 
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From which Conditiws by tlic (<5) of this wc 
htve 



TrinTp. 



m» A'n + J:|n«" A'n « = «» A'» 



AT— 



li» -m»* 



Univerfally. 



Then • rr«, aod — m n q. e; a* 

s s 

It is oece(&ry here to ohferve^ That in'cafe the 
<^e(lion had been x° + fx^^m^o , and'^ an inde- 
finite Number^ (as being tiie Coefficient of the (e- 
cond Term in a Quadratkk Equation) as well a« 






Uaiverfally. 



ac" 



4. Qoery xand y : So that— ~ x» +>« , and 
«fiMUbeto/,asntos. 



fcy 



9 

r 
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[ by the(0 1 "-^ )'!£^[^'^)=^^!^^^ 

An--- •^°^" . 

rO MfRI 

Then — - = «, and — = /, tlic Two Nnmben 

re^ei j which upon Tr) al will be found to An* 
fwer all i\ie:Cmiditms ef the Queftion. 

Having giren Examples /#c/Vii^ of the Method 
of raiimg General Theorems by th:s way of Ns^a* 
tim^ I thall only gi^e force more Tbeoremi of the 
Value of Ny under other Conditms of x and /, 

but ftillin a /Ufio as m to n^ and _ =s X , and 



Conditions of xand> 



jfW ix-"— -jfO x*° 



Values of ilT. 



7"Jt»™ i^jfOT*"* 



^i^K^'ss/ 






iV 



Apjicffi"' 



ii»/a« 



Goo^ 



I33f0f worling by Exf^narttsJkoJigck Ih 

Conditions of x&/.| Values of M 



ting ^t-. number^ 
of Terms of X. j 

=:/"puttingf=r 

number ofTer^H 
ofae. J 






a 



^c. =>™ until > 






m 



N^ 



4n-.i-.i_ 



ft 

9^ 









sr >i^ Aod f and 
4 ind<fi«iite»pat- 

%"« J|il— ^i»^ 

And putting the Exponants of A'=r, and the Tbi»^ 
fent=:th'y Then 2\^= '/f/;. Uoivcrfillyl -• -^ 
And becaufi; m and n, as well as ™ and ° , may 
lie takctlfat,'p/tf<«/«r^, we ratty deduce Infinite Num-- 
hers oi particular thewems from each Generjdoncm, 



CHAP; 



CHAP. XXL 

THE Jngmws Mr. Raphfin^ by his Anatifis 
Equationem Vntverfalk ^ firft obliged the 
World With the Method of extraftiBg Root^ b) a 
C9ffver^iiif5\^eirf';uid there ^^htbits ' 

As \ikvn\Sc Cantjifniiot formip^ f articular Theo- 
rems for all Equattdns fimfle or affiled to tlie 
ibtb Powdr fecltffire. « 

And the A/ef^9^ he t^kes for Raifing thefe Tbeo^ 
rems is, by fuppofing the RoW itt any Equatioo. 
^bich he cal|9.(«) to be a BtMmial of ^, a j^noirft, 
and it an unlijioipn Quantity, and raifcs the faid 
Binomial to tlic Poifer of a in all the larts or 
merr^fhi tec, given Equation, and theo"7ej|e^jr 
all the membets of this «f w Equation, wherein 
there is any Femer of x, and only retains fuch as 
conftfts of i or its Ponders y and thofe wlierein is 
the Root or Side of ar, of wh!ch he makes a-fiip^ 
/*/<ri Equation/ with tlie'4^/dA«f^ Number, aht 
rtierehyftnd^thc fuppofed Value of «, or the71&f(j« 
/ew required J But by fiippofttion ^ ^ x sr vr, 
wfiidi affbfds us a nem y^f of <fheofems for every 
E(luati6n,''ij^hich" he there gives th likewii;: with 
fevcral Ex'amples of the Ufe of both. / 

Nowr 
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Now in cafe we ufe the Ufi way of Notatm^ 
all thofe fartiadar Theorems^ and all others for 
aoy Eqnatbny of what decree or affeSm foeitr, 
are tedncei into one XiAf or Vidverfal tbe§rm^ 
and that by the fame method of proceedingi 
which I (hill now prove, and then apply iofome 
pardciilar fixamplet. In order whcffcunto put 

A = Abfolate Numberin any Equation. 
• = Exponant of the higheft Power* 
X s= Root fought 

N= Any Number taken at pleafiire* 
n =:= An unknown Number. 
'f Pf <l% ^ ^« j&c = Befpedi^e Coefficients of 
the given Equation. 

Then will ^+n=x. And 
reprelent any Equation whatfoever. , 



And becanfe X -f. n ii fuppofed ±; to x, fach 
General Equation may be thus expreft. 



But to bring this into a Sertesy it is aeceflaiy 
firfl to prove. That evtry Fawer^ ratfed'from a 
Binomial^ (without regarding the Coefficients) 
eoafijh or is comfefed of two A<lfli(^f or ^erie^ of 
Powers J one increafing from *»'«»or i toa?*^ 
and the other decreafing from A« to W* ** or i ^ 
and each Member in oa^^ is multiplyed into its 



y 
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corrcfponding Member in the 9^btr rcfpcftiTely 9 
as may appear thus. 



\nxn** ** or t 

*« Twice 



Again, 

C nnn) (.A»-»xa« 

And fo it will always be adinjmtum. f f^ i* 
Hence thcfc Two Canlmes. 

(f.) That the Coefficient of the /ectfiw/ Ifrw ia 
any Foiver raifed from a Binanuaty is always 
= n tlic Expmant of the 6^ibf/l Foir^r. 

(2. That the Root or Si^^f of n" the unknown 
quantity, is always milnfljied into the fecoiut 
rerwgr the known. 

Now from the/tftter, it is evident we are (in 
this cafe) but to make «/e of the two firft Mm^ 
ten of the Power of fuch Binomial j and by the 
faji we may exprefs the Coeffickut of the fecond 
Term, by n the Exponawt of the Pawer : Therefore 
the former Equation will now ftand thus ) 



+ lXiv« .. n^»"'»« ±/xi*n-« in-iA^'*« dt^xA"-* J: 

^ Now 
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No^v to find the Viilne of ir, or the uokoowA 
QMiantity, It k pUin^ (h«t thole Members iDt6 
wtiich it h muluplyed^ vvili be the IHviisr with the 
fame Signs, and the others the Dividend^ but with 
eontrarif Signs, as being to be tranfpofed ta the bther 
fide 0/ the Equation : therefore (ir(i^ 

;t r X i^°- ^ ^r, 
J:rXa*3A'***£rc. 

^yhich Theorem exhibits all pofliSIe particular 
anes^ for extrud^ing of Roots, according to the 
fitfi fort of Mr. Raiphfon x, agreeing exactly with 
them, as will be fpaqd on Try^l, always remem- 
bring that the Signs in the Dividend rouft be con- 
srarj to thoic in the. Equation, and in the Divifor 
the fame rcfpeitively. • • 

But N-t-nzzx: Therefore fccondly, 

« 

A ±1x0, , A" t^fixn^a yp- '± (fy^^ ^ A^-* :L 
"" I XnA"**J;/>Xn-^iA'**** -t^Xu^^Aa-^ Jt 
■ lrxn^4A"P*3 ^g. 
^KXn^jA""* 6*^'. 

Which gives us all thofe of the fecoad fort uni- 
vcriaily ; but in this Cife the Signs both in the 
Dividend and Divifor will be the fame as in the 
given Equatioii rcfpeftively j As Hkewifc it. may 
be propet to tal^ Notice^ That i( any Term be 

wanting 
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wanting in the Equation^ the fiinie mufl be andttei 
in either Theorem refpedively. 

Now irom either of thefe Two Generals^ to dc« 
duce zny particular Theorem^ for findiog the AmT 
of any given Equation^ we Oeed only confider, 

that A« • » ;= I or -V = I, that Vmiy will nd- 

A" ■ . ^ 

thcr Multiply nor Divide s as alfo that a - s^'^ :^o^ 
or nA'° - n^'" = o, and any HuaMity multiplyed 
intoo, is =::o, and wlic'n cither Cafe happens, 
(which always will, except where die laft Tcrfa 
is wanting) the Theorem ii dctermin'd. There(one» 

I 



f 



I 



1+ 

H 

H 

X 



►Ta- 
li 

II 



H 

H 
II 



il 



II 



H 

u 

II 

X 



c 



:3 

JS 

«A 



> 

»• 

H 



1+ 



X > 

I ^ 



^:i 



Then we (hall find n = 






X 
i 






I 

a: 

5e: 



\l 



X 

1 >, 



X 



* = 



o 
Id 



X -^^ 









4<> 



1 



R »/i^ 



X 

I 



1+ 



X 






X 



X 



V^X 



% \% 



03 






1 3$ Of Cwvtrgimg Series. Book II. 

And after the lame mimicr for any BfuOiam 
whatfoevcr. 

Thus having the paniadar Theorem, the Af^ 
fRcMM in cither Cafe are as follows ^ 

htiUbt iaj numbet taken at pleafiire, ^ be- 

fore. 
T bcsz Tbevremy in which iVmuft always be 

of its laft Value found. 

Then the Froceft will be of the 
Ftrft General Theorem. Second GecTbeoh 



JTthe ift *.T= V the 2d Then 
iirthe 2d ± T=itfthe gdThcn 
A^thc jd iT5= N the 4th Then 
Arthe4th± (szA^the $th,^r. 



T=iV the 2d Then 
TcrVche^d Then 
T=Ar the 4th Then 

r=/^ the 5th, tri* 



Some of wliich f^atnts of It will termiafe in 
die rrirf Root fought if it have one ^ but if it 
be a 9«ri/, then the l/'alue of ^ will proceed into 
an Tnfinite Scries^ but may be profecuted nearer 
the Truth than any aHtgnable j which Series^ 
each Operation^ will proceed in number of fiaees^ 
in a Geometrical Proffreffion^ whofe fird Term is i, 
and Ratio = 2. 1^. Firfl i , then 2, then 4, 
then jm^ then 16, then 92, fyc. places. 

It is likewifc obfervabJe, That the firfi General 
Theorem Converges^ by finding out a number to be 
added to, or fubtraftcd from the iaS lvalue of N^ 
(js it ftrall be affcdcd with + or—,) until iVbe 
= X fought. So the /#, aisvcrges by N it felf, 
whofe Value each Operation^ (hall grow nearer 

and 



fud Ofuct.t, until it 'be = to x foug^lU. 
^ We .ni^y ilfo lakd Notice, That ihoughAfbc. 
^^aad never to &r from the true Root, yet it 
will Converge to it, by fcneUrtDg the Operation, 
But the Work may be much fhoncued, In cafe 
'KCfvitt dfccveii Equptiaa (if )t will adqiit of 
it) both in the aijalatt Number jnd Coffficieatt, ae- 
cerding to t^ci^ fctpc&ive de^rttt of AdfiHion : 
And tdn:^'f?rt r, then r, tlieii 4, l!7c. of tl)oIc 
PmtJ, (fron the fitd) eich Operation ; For ic is 
evident,* the Coefficients /n.i^rjrrf/e in their Power*, ^ 
u the high^t uoknonin T^rm decrtafes ; tlKre' 
fore the «k>!Hit Nkmtey, n of the fame J'on'er 
with the fii^'n unknown G.uaatitf- 

One JbflSn:? may be fufficitnt to eitlata it, 
and therefore foppofe this tuiic Eqoitioa were 
tDbepo(i»e^i 

Or XXX 4.fxx + ji =A 

Then it would be xxx + a juc + 8 j6k = $^297 
For the Abfolkte Number is a Cube ) and are 

Coefficim J a Squire >paixtit ao^ 

, . p * Lateral 3 cbrdingly. 

And the JtJie Method ^r any'othLr tqaacion, 
wbcteit'nill'ailmit of it.' ' 

NoWto apply thislift, wcare fotakc ■ 
thrfirjf Opcrjcioo 'arix+jwe +g* =SJ 
j-tt'WOrerjtioniijfM'sxa:*. 836*= 53897- 
And eoufeqiicptly the V'Im of the Coefficients ji 
wellai i|ie Ablblma Nutober itlttrs, (O lot^as; 
there ire PtnUitimi. 

* R I*i 



r 

r 
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But by I few Sumcrlcgl OperationsV the fiiid 
Notifications, as welt. as the Mtbod of the Pro- 
• ids of edch J7}eoremf mU be fiirther iUnOrated : 
Therefore, , . ' 

f . Suppofe act rr a t^A- ^ufcry xhfOnt fiift 

OcBcral Theorem. 

. Tlien « n; — r-=r.— :=: T, and tfi»Ai±H 

Therefore 1 +T (=^,5) =1,5 == N the 2d.t 

•' 1,417— TC= — oc2783)=l,4I42t7-=:^*4th5^ 
•: 1^414217 — T(:r: — ,000003497621) rr 
iiz ^,41424356237?^ Af the 5th rr x. 

^ Suppofe xx-rr: 2=^ A* Query « by the^c- 
oortd General Theorem. 

Then x :=z — r- :=^T, and take Ifni, a$ bcfopc*^ 

- %^ 

HifreforeT3:i^5dr ATthe id'. 
'C T:z:T,4i6=3:A^the3d. 
. : .^ Tn:i,4i42X5f:::iVthc4tb. 

.: Trzi4i4ii35d2373~yclie5th, rra:. 

By which it ia evident \ Firfl, That both 
Theorems amount to the /ame tbini^ the difft- 
reooT^ing only io.tKe Uti Figure,;whrch would 
be cofj:c(ted the next Operation. S^cOtidly; That 
»ii^iU4^rQ^eed into/vi b^tte Sihrtejf^ if a Surd.- 
Thirdly, That each 'Operatioo givers dMlt the 
Number ©f Figures of tne lafti 

3* Sup- 



I 



by TltHr. t. * " - '-• 
'■••Hidi A =: ^^^^1? teT, awl t«k«s KTs: io. 

Therefore 10 — T (— —5) :=: 7 r: i^T the 2d. 
V ... .. •: ■% ♦; T<c=;^»4) =: 7.4 ?= A^thc jd. 

.1. 7 t-nir ):2i-T5,j) :=?>$ =:i «, the tru* 
BiqH4dr4tic Root fouglic , 

4. Suppofe xxxx n 28 g9,8 241 r= A, as before. 
Qpery x by the fccondTjicoccm. 

Theox— ^iir*^±:tj «jdiilce»rS5. 



v.... ... ^-^ 



Therefore T3:§,5n:iV th^ 2d. 

:«: :'. ,>> Tz?§ja:::f -W<he 3d.: . .'.■*.. 

.^: Ti33T>4^::^the4'b.' ,,, , , .. 
•; Tr:7,^2:;Afc*e. 5th q::;aizj:txae Root io. 

From which two laft Examples if appears; 
fMH fii^er TbeoMfB^wjU 6o4 thtfr^f^^Kstift, if 

SianreM^. |le.c««4Jx*:Tha^ it/iw^f^f^iMr^'whe- 
ar i\f be.takci»4A«iKLor ^eZoiv the Roof, oor how 
/doricoAit. .. ; 



^''^..I .,.j . • 4 •• ^ ' • • ♦• 



Beca«& of the t^uoiftations we are to take. 



I. Operation 
2. 

9* 



x«4.5X=:r98 ?Andfupp 

ac« 4. $8« = 9874 > JV--8 
.5x4. $87* = 9874593 "^. ' 



2. w -.. ^ _ fuppofc 



R a There 



• 






I4i ,^ Vft^fi^erlin^ Book'^lfr. 

.: 742fl56-T (== -,oi 2^89);= 74*1^473 " « 
sz X fought. 



•I 



^ery at-bf ^tBie ibcood GentTJt Thcorem.r 
Then x= 4^* = T, and take iV=: 2 50. 

Therefore T=:24i=2f the 2J|.' ' * 

.: T=24i,475=Arthtf4tb. 

. : T= 24 1 ,47 iZ6o:=zN the 5th, =x foaghl 



From thefetvvo kill 1t4s-{dain^ Firft, That 
there ii. no i#/«/^ 9ie«r^> 4fiir Panftttion. Se- 
cdndf3r,"7hlt4kth%tion docsJKverthdels fbvttn 

the Work., where it can be done. 

^ . '^ ... p. .. ^ . . 

* Bitt Tfto^pe t ft»i^ jfaidfrnugh t<y makctbt 
H^lpmittttt^ :is wdl as the »aiiiii?y»of p to c Wdii ft 
jffiidi atid^V^f, tothe m^fli^ CiaiMcttyf nS 
though I hare given Numerical Examples^ w>fiur« 
ther than an offered (^adratici vet 'tis the ikme 
to anfV^j^rr of ^ower of AlfeaioD «rhitfi)CKr, 
regard beingii;hi to its proper ^^d fartiatUr ThcOf 
rem, deduded from ftitherdf the '^^A^r^f^ (Ales. -^ 



>. . . 
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' *■ ^ •• ^ •• • . ^ .« 't.< I 






••'» » , 

u - 



. ThcD, ia Ai^vm 4 + ft = Sum. 

~Sn^fa3un 4 -«*= Difference. 
Jkitdiiflication abuz Produd. 

"^ Dhuifif^ -r^ r= Quote. 

IL Of FroElioni. . 

Put fi c: Nteincrattor, </— Denon|«Mt(Jr,c=: 
Common McaCurc, i ri Integer, /"= a Fraftion. 

Then t» reduce a f into Its Icaft Terms ^+-. = — 

• • * * ^ 

t mto /of a given d — j- = -j 
;+f into an Igiprop. ; -^ — -j^ 
jn toproper / .. ,^i^?^« (* + j- 
/>ofdiY:Jrfsintoi^-^^j==2j5j5j 



>. 



R ^ i4(/i# 



t • -. • • 
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. > them into") »_, . 
• Y one^tbenf -^8= Piftfoice. 
Sabtrjat»n.y ^ • 



Ptvt/iM off t>yt ' TxH'^'td 

of I by/ ir~T 

of/by/— uj3=i5j ' 

of equal rfs — 5)5!=^ 

folg^r into Decimals j, 

* 

III. RfdnEHim. 

Put^the given Nuftibcr of the greater Deoomi* 
nation sa.^, and the Number of Unites of the 
leiTet' Denomination whtch is s=: to one in the 

greater zp.n* 

» • • . . . 

Of a Greater iate a Lcfferjor Defccnding— — Mi. 

If 

LeiTer into a Grcaterior Afcending 



IV. Kuk 



71 



t 

. - IV. . Eultt^ 'three Singh. 






There,hcing three Tcnps always given, to fi^d 
a fourth i V?;;. ' , r-.-^ !. /►'.-i ^ 



I of another- — ^ ) T'.^^*^-^ 9 ^'^-^ 
and put the Number fought = x. 

be 
Then in Dircft * ^ J • 

~ ah 

Indircft^ « — 1 • 

Dirr^ Donhlc, 
Where; five Terms arc always given, to find a 

:jofoiic0enom.s=<«o:tf J-o ^J 

% of another 

* * I - • . 

I of another 
attd put the Term fought = x. 

cdt • 

then in Dircft- -*— 7b • 

bed 



R4^ • V./t«i^ 
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V. Rtde §f FeU^fi)ipy mthakhlimc. 

« 

Put A I Stock =^ y. • : his Shf re bf the Gain 



* 



orlcfc t3 •Jll- 
* c=^- •: ditto = ^^ 



.4 ^*+C^ 



C's' =cc. •: ditto s= > — . — 

, */f 4. ^ + c* 



And the whole? . 

GainorLofs5"~ • 



Ditto-y^ith Time. 

» « 

P^tXsTime=r^ •: his Share c=---^^ 

• B*s . =r fl.v .: ditto. cT-^— ^~-i— 

'C*s :=-.*; •: ditto ■ fe - ■ . * — 

\ * ^P4^Df+cr9 

their Stocks, 'and the wfccfc Lofs-ofv Qi^inas be-, 
fore. .;; • ' 

t 

VL JJWf <?/ f 4//>, 5/i7//f PoJitioTt. 

Put n.= any fi>ppofitious Number, it = abfo^ 
lute Number given, J§ c= to the 5um produced 
by », when ordered according to the Qucftion, 
aud X7=. true Number fought. 



TlicD =— s= X. 



D/Vfi 
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Fut maud fi r= to two fai^ofitious Numbers, 
f 9xA qzmio their refpcAiv^ Errors, when or- 
dbed apcordiDg to the Conditions of the Que* 

'^ fHon. mi (t ao3'X as ixfore : 

« 

Theo if -f^+^T . ^^w^-wj» If +^9\ ««y+ij 
or '•p-^U *' <-/> •or-f»+^ J***^ ^4^ • 

VII. ^/r !>/ jiBi£4tiM^ MtdUL 

fnXs r: fum of the Quaoft^ities to i)c mixt, 
t> r: toul Value of s the Species, p = aay part of 
the jBMitf«re» and x nz'me^n Kate required of 
that part : 

Then . • . # ii ^^ «• 

Ditto Alnrn At i Tar tld. - 

Fat a^ b^ c, d^ &c. ~ reffcftiie Rates of (Quan- 
tities to be mixt, />, f , r, x, &c. zz rcfpeftivc al- 
tectiatc Differences , aUigated wiih tbe - mean 
price, m r:<^antity of one of them giren, iind 
X) Jt ^ &c* the fefpe^ive t^ntities f^Hgb^ 

— . qni rm sm «, 

Theo if a:-* . — .zzz y . — = t • &c. 
P P P 

Dmo Altematt Total. 

Put a^ b, c, i, &c. rr: refpeftive Qaantifics of 

things to be mixt, p^ ^, r, x, &c. p= refpcdirc 

/ alternate 



^H 
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alternate Diffi»«ooes of the ftveral Rates alliga- 
ted with the mean price, and x,/,^,a, && the 
refpeftive quantities of eaeh, to be afforded at 
that mean price, fought. 

gr+br + at'^dr at + bs + cs+ds 

t + q-k-r+s ^* t-t-q-^r-hs • 

THE ORE MS NHmeric^l. 



I. TT' 



O divide 19 ss any giren Number, xoto 
X and jr, in any giYcn difference s=: tf« 

Then =z«Bk(fer, and ~ =jf ss greater. 

z 2 

a. Ditto in any given Ratio as m to ir. 

Then—— =«, and-- <*- =/. 
iii:fa ' m^^ff 

!• Q«ery a Number N^ which nay be divided 
into X and 7 in any given difference (i)^ fo that 
HI tifflcs>» will be s= to A times »• 

Then • • • r— *— • « 53 iV« 
k — m 

Ditt9thatw«^=sa»« ♦: T~^rfs=i^. 



4» To 



4* To Jlmde ^ into x^m 4iid cxtiDdHQ fteafoiu 
Put the greater pait ^* 

f. query «,/, ^, ai^d v : So that «x=^^>;x«=3l^ 

6. Query «i r, andu: : So thataB(<f.x=4^ 

rut ■ ' rrrf • •*— -3=ff and •" -'-^ ^ 

^1 ^ ^ ^^ 



^ * 

7* To divide dd iBtb two Squares : Take wtff 
two Numbers r s: leAer, aud /n greater : 

Then — = firft Square,aiid = Tecond. 

8* To find the Uacix of any Power raifed inim 
a Binomial : Put ns= Expouant of the Power* 



Then ix^l2x5rix2Z?xd'i:.r=:Num.Unc«. 

I 2 3 

IKsTfy This aod all other Theorems of this kind, 
may be continued at pleifure. 

9* To 



^5^ thi^mf litm^rhd.. Bpokll. 

9« toWetrdlt aoy Kmf of a Bimml or Af^« 
A«^ fcc. or toibrm any Po^crfirom it. 
Put F = firft Menh^, JL = Uft or Remainder^ 

and ^r=: f» - ss^fqpcmiit^f the rcquir'd Root 

or pow^r» ? ^=^ Root or ppwer fought. 

—— Iff 'Iff • W' ■'•H 

Lilecwifcimti-|;=4, -f=J, -^j?=^ 
i6* j^nery », /« and ^. Sothatx ^> iirij^ 



Tbcnx = — --, 7==i — r~ aafd^rr — ; — ^ 

- , * ; . d^ a .. -a I 

1 1, Query *, >, and i^, in Gemetrkal Frogref' 
Jton: St that icyrs 4 aiid^< nr ^» • • 

Then xss ^V-j-^yzz - and ^ :;= -. 

la. Q?c«7 Jr>7» ^ Md k, in Gevmrical Ff^gref' 
fion : iSo thfat x/= 4 md ^i^6. 

Thtnx:?iV^', /^j, jssjj «di;=j^. 

I J. Query », ; and ^, in Geemetrickl Fniteffion : 
So that X + ; and > + ;^ (h^II be KMbnal Squares* 
Take 4 and * r: any Two Numbers j * ^' 

Thcn>r:i— r., xr=44M-,/ andi^crW — >. 

14. Query 



14^ Qjiery i aad > in Agtknal Nkmkers : Sq 
that x^ ^« 09 «> -I- / flUill be Ratimal CubtSy t^te' 
k = any Rational Fraftion i 

Tten X rs '■ T* . and y = ^ ««* •-. V. 

Cf Simfte SntiTifl. 
(f^) F0r Money paid before or after 'tis due. 

Put 4 =s Principal or ^um fofborn. '\ . ' 
t == Time of Forbearance in years or parts. 
r sz Qain or Rate of i /• in oaf Yeiri 
H ;=: Amount* 



^ ^ 



9ata^ 4, r, f, SHtfiU-"^ ic=zrt+ixal 



i w, r, ^ !vv ' - — !i — .^^- . ^ 



1^ 



(aO Of many equal Payments at many equal 
times. , 

Put u = Annuity or Penfien. 

$ ih: Jiroe of continuance in years or partsi 
r ^ Gain or Rate of i /. for <^e Year. 
t = Price or prcfent Worth. 

Datdy 



^ v.. A/.. -. ■ m + zt—rtn* 



«V>M 



nfis-^r: — 7 — ^ 



A .^^x "■""■; " t!Lrtt+^2^ — ft 






«, ^^.• — ^ — ^ .* --^ -r-^ — 55? ^ 

• ^ - i>/ Cmfduni httreft: 
r?.) Mo«Ey paid before or after due- 

• • • • V • » 

Put If s= Pf incipal or Sum forborn. 

f =rn^e of Fbtbcarxtwc in Years, halt 

' Years, Quarters or Days, 
r s'Katcof Intcrcft J«r C^n^« tfy ditto. 
« =: AtnounC. 



If 



^r,«j 






. ^> », A— — -r-^ ^ y-5 



(4.) An- 
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(4.} Aannity or Penfions. 



Pat u sz Anniiitl or Penfioo; 
t £= Time of .Coiicinuaiice. 
r a Rate of Intcrcft. 
p = Price or prefen^ Worth. 

ft 

Pdtd, », ti r, Oaifita p =: -j^ij- 

* ♦ v »*xr>->ix> 



• ♦ 







($.) (rf feuying and Seffing Eftitei, Amwitici, 
Peniions, m. .^ 

Put « == Aiioaity or Pentiott. 
r S3 Rate allowed for Intereft. 
,.p ss Priefc or prdfeat Worcft. 



• 






(i$.) How 



(6.) How miD^ Ynn Pardttfe ati Ammity 

any be worth* 

Put/ = Niimbcf irf Tears. 

r t=z. Rate <ilo^ed for filter cffc 

ix~^~~' '^=~V 

.■:_ ' 

0( t,^jm\j^J9umbef^ in Aritbr^eal Fro^ref- 
fanl accotnmodateil^ to a Kant^ if Nimbers in 
GtomelricMl Prf^t^M. 

the fbipedtive hgMrUbm of thofe Numbers, ^ =: 
Nuoiber of tutelar, flsfces io aay Number^ aod 
c biztkaraner^tc of thcXd^rfr/7^ df that Nuni-. 
bcr. V ' 

Then c == f -- f fc md^p ==^ c* i , ^ . 

So"4{'4^^'fpA xjS and 4i--^3:;±:- 
And-5f:5P:^ -r^is^- 41^ 3P -^^ • ©*<?• 



Again 



I 

J 
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A£fiin» put ntzz Mean fHportmaif ft = any 
Humer of Mean Froportmals required, andpnc 

n+i ■ 2 



Again, I^ ^ — FwWan, Then 4 — 3 ±s Log* 

of that Fraaion, and put p == place from Unity, 
Inhere the firft Figure in the Dtirimn/ FraSion 
ihallftaod) Then will lo— ^ncorcrr;^— 10, 
md are to be fe ufed in Aiditkn or SubftraSion 

of Log* 
For in Addition of Integers and Decimal partf^ 

Jut / n ^nm of the Charafteriftics. 
ben /above iD>rc)cft io,the Arw. will be =: Int 
/, if 1 unCcr i o the Sum will be rz parts 

Of Farts by Farts. 
^t^fundcrio, add 10. •: Sum \ ^^ 
'»^^1 above 10, rcjeft 10. .: Rem. J ^ 

In Subftraftion, either or bctb Farts, If thj 
Niber Oi^tM a fmaOer Fig. than the bwer, add 
10 to it, ai|d pbfijrve whether it be of greater r4- 
Ine -, if fo, the RemainderM'ill be Integers j if not, 

Farts. 

But inMnltipKeatkm and Divifion of tlie Lqg. 
of Praaionu by an Integer Number «, twiU be 
more r^dy, to put c, of the *.«• Pf iwch Fra<»]9ll 

"^-rtiinMnJtipliation, put the dumber to be 

c^rrW, fr<wn the ^fHtt. of the i^^. to the Char* 
r:;t,«x-c,(z=-«)— t=NcwCharaft. 

3 In 



15^ Theorems NHtntriciA. Book IL 

In Divifion, add fo naoy Vni^s to the CbMra* 
Seriftic uotil it can be aiuded^ which call t : 

Then ^^ mNewc, and csnjto Buay 10* as t 

is, to the iirft Fig. of the I^« 

Yh( Aritbmeticdl CmfUment of any X^. is the 
remmtukr of every Fiapre (includiog the Char.) to 
9,exqept the laftj^^n^cnnr F^. to die Rig^-hand, 

whofe remainder muft be to lo. 

A 
Pat ArhbX:^. of ehe Lf^.of B =c : Then <«*^==g . 

0/ making Logddthms. 

Pat - =:: Iniex of the Ftmer whofe Am^ is 
m 

fought, ^ =z any Number +or ^-«than r :Then by 

the 8ch and 9th of thts^ fuppoiing m infinite. 

•! •" into f *— • •* 99 •»> - ffft&c* is the i4i^mri^ 

of the firfl Mean Prcipvrttmal betweefl i» and i 4- f , 
and is therefore the Lig. of the Ratio of i to i^. 
Alfo, 

I i ' I 

•! -intofl— -cw— -otf^AcistheDfrrfflieirf 

of the firfl MeanPr^fvtmal between i aod i^^q^ 
and is therefore die lag. of the Kath of t to 



Again, 
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-Again, put the Terms of any Rat'w =r^ds: 

.: 5=ili in anincreafing, and 4= -j-*- «» 

a dccreafing RMit : Alfo put r +i=^,- «nd. 
r''-'sz=d. Then will 

1 . d d' d* ^d* . ) 

J . d d* d* d* ^J 

So putting i<=:^«^ + J*, we have 
\ . d d* d* d* ^ f .r tS 

An<»«,"'^ at* it* «* . »^ 

And by adding tbcfe two Log. together, we hwre 

/'-^^ 1 = ^ X T^. And half this Lo£. FJ^. 

({..e.) of the Ratitot Gem. to the Aiitb. Mean be- 
tween r and f. . -_. -- __ 

Aore and below any prime Number, we may d.f- 
covcr that likewifc 5 2 



1^9 Theorems Nmnfrkid. Book IL 
For i in- +-2,^ ^'^-^•^^- ==I^of ^^ 

m ) y» s;* 7;^ ''^ 

»: ^ 10 - ^ — + — - 4- — s fyc. c= JUjf. of *4i^ 

w / 3;' s;* 7r rri* 

M^r, When m is taken roooo ^c. it may be 
negkftcd, and i^fr'$ £a^. will enfue : Bat if 
you would haVc Engg$\ Divide 

o,43439448i90g2$i8276$l 1289 18916^050822 
949970o^8o;966 $56i i44$4t tfy the Pomtrs of 
^ and y continually, according to th|e Thevem, 
rcferving Che ij^/e/ to be addeid together. 

THE ORE MS Gepmetrkal, 

I. /^ F D'liw 5 pur the whole Line = /, the 

V^ greater part of it s= 1^, and the leflcr 
:ab n : f hen will m +«=/, m ^pi'-zdy l^^^-zsm^ 
^nd l^mzzny und put 4 = toanotfaer Ltac, 
and we have, . ' 

u Mi 7^ am + An. 

2* it :=! Im + in, 

J. /in rz mm 4* m/r, or In zz nn i-mn^ 

4. // s=: mm ^ 2mff + niL. 

ii ^ di 

5.-._m» + -j^ 

^« /a 4- fiR ;^ mm* 

7. 2/« + mm == // + iwr, or 2/m /». wmsztl^- nrni. 

8* 4/n -f mm s= // -f- 2/a + nn. 

Or 4/m + mm c: // -f- 2/m ^ mm^ 

9' '■-^i^zmm + ntty or ii^aa^z 2mm + imk 

2« lo 



Cbap*XXIL Theorems Ceometricsil. i^^ 

2. lo a Ri^-MgUi Trituigk pot b zz Bajfe,^^^ 
Perpendicular, ajid /^ = Hypoteoule : Theo, 



Afr tr: pp + bb 
fpszbb-^b 
hbzzibh-^pp 



Jf zz Vpt -h bb. 



pszVbb-^b. 
bz:s..ybb^*fp. 

a. In an Obtufe- Angled Trungle, put ^ = whofe 
life, a 5=; greater Tide, € s= kifcr, / =32 ere^ter 
Segment of the fiafe, and x=2 kilcr : 

Then / = ^iiii=f? and x = ^^^^-^^ 

4. In an AcH^e- Angled Triangle, pat the A= 
Bafc, 4 = greater fide, e = Icffer, and x = Scg- 
mcnt of the Bafc, to compleat it to nRtgkf^ 

Angled Triangle : Then «= f^'^^^'^^t 

lb * 

II. Of SitferficUl Menfwre^ 

I. InaII%4W, Parattelogjrams, Romhs^ Km- 
btids, &c. put / = length, b s= breadth, and x 
s=Ar€a: Thenx;=/^. 

7, In all Triangles, Trape^a\ Poligw, or other 
Irregular Figure, divided into r»i4«ifi^i', put the 
Bafe = 6, the Perpendicular = />, abd Area = x : 

Then xz=z J ^ 

Or put die 2 fides of any Triangle, (/. e.) Bafe 
c= 5, greater fi de = 4, lefTer = A and Area = x : 

nien * ;^ f ^/// -. -J ^ ^ fii:i?K 

2b 1 3.1a 



t6o Theorems CeemetrickU' B6okII, 
9r In all circular Fiffiref^^ut the Dijiihefcr zs d^ 
Forifcry z=^ and Area zzzx ; Then x = ~ , 

4* lo a Semmele w SeSw of 4 CvrcUy pat the 

ra 
Kadius =r, Ardi rr:^, and Area =r« : Then %=:- • 

m 

5. In a Segment <f a Circle^ put f the Arch =:*, 
die Right Sine =r, VerfedSine zzv^ and Area szx^ 



alfopat4+iirf,aBdtf»— jTTf: Thjn-jrrni-— --. 

. 6. JnaCfrc/tfpijt rf::: Diameter, frrPcrifery, 

Z ==r Area, as before ; Then, 

as i'. ^yi4t$92i&c.:: d.py or as 7 to 22. 

I . Qi%t%^i^ iyt, :: p,d^ov as 22 to .7. 

1.0,7854b, fy'e.iidd.x^oT^ 14 to II. 

1.1,27524, ^c.;:x.id?,crasii^to 14. 

J . 0,767 r I, ^c. : : rf ; tcy fide of ^ Sq«.infcrib'd 
. i^ 0,88525, ^^' :: </ . to fide of a Squ. equal. 

" 7.'ltf£///)ff::^/Fi^«ra/,ibrtheTrJnfrcrfc Diam. 
put t, and the Conjugate s= c, Area ;=: x : Then 

pVct 

f€0 zz Diam . of a Ci;clc.of =l Area. . : «=s ^, 

. . 4 • 

8."In'a!lF4rtf5d//c^F/gwrw,putthc Abfiffa=tf, * 

Ordinate = 0, and the Area zz x : 'Then xt^ — ^ 

: All Area's are to one another a^ th^it Squares of 
their like Sides. 

" 9. In 



Chtp-XXII. Thtaremi Ge^metrtc^. {ff|' 

. 9. In the Surface of a F/r^mzVy put the Altitude 
= 4, the Bafe of one fide = ^,the Number of fuch 

Mbn 

ides :=zn. and the Area =:x : Then — ?=»• 
• • 2 

10. In the Surface of zt^hi, pit the Altitude 
of the Cone =z a^ Circumfereaee of the Baferz i^» 

Area = x : Then « = —. 

11. In the Surface of a Cylcnderot Prifme^ put 
the Length rz /, Circumference =r c, Area s= x : 
Then x = /c. 

1 2. In the Surface of a Sphere^ put its Dbmc- 
ter = dy Circumference = c, and Area =: x : 
Then x:=zdc. 

III. Of Solid M^afure. 

As I • J :: C(me . C)linder^'\ 

1.3:: Pirarmd, Frifme,> & vice verfai 
2 • g :: Spbtre • Cjlindcr^j 

1. In all Cubesy PdraUelaftpidf^ &c. put / r: 
Leocth, b = Breadth, t = ThickneCs, and x ;= 
Solidity •* Then x = ibu 

2. Ifl all Prifms^ Cylenders^ &c. put Area Bafe 
=:*, Length = /, X z: Solidity : Thenxrui*/. 



a* in all Piramids and C<»iex, &c. x= — . 

5 



4« Iff 






i'fy Thewimi OHmetricMl. Bbq^ II; 

4. In z CfUmter^ ptt^=s Diimcier, i;nr.Qii> 
cttnftrenccf Uogdi = /, Solidity rr »• i 

As I .o,7JS599 :: ddl.x 

li o,07^$77 " «^ •»• 

; 4/kr^frr<y<>r<ifM^/jmttbcSjuq)ef(iq[c$:r:x» 
Blmettr s j^, CifciiaiferctDce^ c^ T^olidity.::^^ 1 

Then « = -j« . » : 

Or at t • o,5:t^$99 :': <fttf • * 

:...-. ...If j^qo86q .:: » :^^/-. 

^ t •o»do5Q4 :: '^ * V*' 
1.0,2565$ :: c . Vaf*- 

• ^tinM^^tbtrmlt^ pitt the:^f«« of t))e fofler 

Circle = 41, lODgeftDiimctcr c=2 rf ;Tii<^x±:^;^ 

.... r^*.'* • «••-.' '^ tt' 

% In ill Prufirums of Cmes^or Cjkniers^ pot 
tbe Greater Bafe f=: 6; M>(&r Batfd r: j^ * LeB^th 
orlie^t !r:l, Sdrdity =3i:. :: ; . . 

Then xL V/ xi^TTTvST; " ' ^ 

»*• s_>0 .'•' '* •< •• m 

"Sii InVl^weatf/af Stberts^ m\hc Ktn^^ 
5cgtiicnt8''B& ff >; ' Altitude z:: <i. S^lifitf tr x : 

All 5Afi^ apc to oncaaothcr as the Cr»bes of 
thekliWeJld^. 



■*■ ,» 
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